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Have You Learned To Typewrite Yet? 097%." 


laborious hand-writing which is practically out of date? In hundreds of homes there are 
Olivers for the use of the entire family. Typing is fast becoming universal. 





use the tiring, 








Free 


© 
Trial 
The coupon brings the 
Oliver to your office or 
home for 5 days’ trial. 


Judge for yourself, 
Keep it or return it. 


Whi 4 . A Standard Typewriter for $100? 
ICN. a Standard Typewriter for $49:5°? 


We do not mean to ask a ridiculous 
question—but it is just what you face 
nowadays in buying a typewriter. 

Sold in the usual manner, the price 
of a standard typewriter is $100 or 
more, the established price for over 25 
years. 


Sold direct from the factory in the 
Oliver way, the price is half. You save 
the cost of selling. 


We have found that it costs $50.50 
to sella typewriter in the usual manner. 
Likewise, we found that it was unnec- 
essary to maintain an expensive force 
of salesmen and agents, and costly 
branch houses in 50 cities. 


Be Your Own Salesman 


Our new plan of selling has multi- 
plied our production four times over, 
and that also helps us offer new econo- 
mies. 

So today the Oliver offer is the most 
liberal of all—a brand new, standard 
typewriter for only $49.50 cash, or $55 
in installments. Remember, this is 
possible only because of our simplified 
selling plan and enlarged output. The 
price would still be $100 if we sold in 
the usual manner. 

Note, also, that you get a 
brand new machine, 
our latest and best 
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model, a 25-year development. Why, 
even a rebuilt typewriter costs con- 
siderably more. 


Over 900,000 Olivers have been sold. 
The Oliver is a favorite among big 
businesses as well as among  indi- 
viduals. It is famous for its speed, easy 
operation, durability and fine work. 


A Severe Test 


The coupon brings the Oliver for 
Five Days’ Free Trial. When the Oliver 
comes, use it as if it were your own. 
Compare it. Then if you agree that it 
is the finest typewriter, regardless of 
price, and want to buy it, send us 
$49.50 cash. Or if you wish to pay in 
installments, the price is $55, payable 
$3 after trial, then $4 per month. 


If you want to return the 
Oliver, ship it back at our ex- 
pense. You do not risk a 
penny — we even refund the 








Easy 
Terms 


The Oliver can be bought 
on easy monthly install- 
ments and you have the 
use of it while paying. 
Read our liberal offer. 


Mail the Coupon Now 


Make this Oliver test. See if you 
want to save:the $50.50, or if you 
would rather pay $100. The trial costs 
you nothing. Nor does it obligate you 
to buy. 


Note that the coupon brings 
EITHER a Free Trial Oliver or Fur- 
ther Information. Check which you 
wish. Then send the coupon imme- 
diately, so as to insure early delivery 
of your free trial Oliver. 


Canadian Price, $79 


The OLIVER 


Typewriter Gmpany 


1105. Oliver Typewriter Bldg., Chicago, Ill. 


§ THE OLIVER TYPEWRITER COMPANY, — t 
' 1105 Oliver Typewriter Bldg., Chicago, Il. ‘ 


outgoing transportation iL ship me a new Oliver No. 9 Typewriter for five 
a 


charges. 


days’ free inspection. If I keep it I will pay $55 i 
as follows: 


$3 at the end of trial period and then at E 


E the rate of $4 per month. The title to remain in you 


: # until fully. paid for. If I make cash settlement at end ' 
Through er trial you ae ' of trial period I am to deduct ten peg cent and remit 4 

r udge—no sales- # to you $49.50. 
your own judg If I decide not:to keep it, I will ship it back at your 8 


man need urge you. You-can- & expense at.the.end of five days. 


: My shipping point is 
‘ Do not send a machine until I order it. Mail me 
A your book—“The High Cost of Typewriters—The ,° 
' Reason and the Remedy,” your de. luxe catalog: and 
H further information, 


imagine that it 
takes the finest 
kind of a type- 
writer to face a 


trial like this. 
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Look Fifty Years Ahead with Edison 


World’s Greatest Inventor Talks on Radio and Science for 
POPULAR SCIENCE MONTHLY’S Fiftieth Anniversary 





e 


HAT is the future of the radiotelephone? 
What are likely to be the great scientific 
miracles of the coming half century? 

Read what the most famous inventor of the past 
half century has to say. 

Popular Science Monthly—celebrating this month 
the fiftieth year of its march, step by step, with the 
marvelous progress of science—asked Thomas A. 
Edison, the most famous of all inventors—the man 
who knew E. L. Youmans, founder of Popular Science 
Monthly, and who says he treasures in his library 





the bound volumes of the magazine—to comment on 
the 50-year period of science that has just passed, 
and on the possibilities of the greater era to come. 
What he has to say will interest every reader. 

Scattered through this anniversary issue are five 
little romances of other famous inventors of the half 
Reading the fascinating stories of their 
careers, you will enjoy a more refreshing glimpse back 
over typical inventive achievements than if we had 
attempted to fill this entire magazine with reviews of 
the progress of science. 


century. 














HAT is the greatest 

project ever con- 

ceived for America’s 
future prosperity? 

Thomas A. Edison, in 
an interview for POPULAR 
SCIENCE MONTHLY, on 
the occasion of the maga- 

zine’s fiftieth anniversary, 

gave the credit for it to 

Henry Ford, and said that. 
the idea itself lay in Ford’s 
proposal to establish all 
over the country number- 
less little industrial cen- 
ters, wherever a stream 
furnishes water power. 

“In these semirural in- 
dustrial regions, made pos- 
sible by the great scientific 
achievements of the 50- 
year period you are now 
celebrating,’”’ Mr. Edison 
explained, “the men who 
work our farms in the 
summer will go into the 
shops during the other 
months and so remain 
producers, in season and 
out. They wili earn money 
the year round for the edu- 
cation .of their children 
and the upkeep of their 
homes, while contributing 
more than ever to the na- 
tional wealth.” 

It was only the other 
day that Mr. Edison cele- 
brated his seventy-fifth 
birthday, amid a shower 
of tributes and congratu- 
lations from all over the 
world. 

To-day POPULAR 











Thomas A. Edison as he looks today. At the age of 75 he still 
works occasionally 24 hours on end in his laboratory 





SCIENCE MONTHLY is cele- 
brating its fiftieth birth. 
day, marking a period of 
service in the cause of 
popular science to within 
three years since Thomas 
A. Edison secured his first 
patent. This half century 
that has just closed has 
been history’s greatest era 
of invention, and Mr. Edi- 
son himself tops the list of 
its most famous inventors. 
It was, then, to the out- 
standing figure of the 
world’s most brilliant pe- 
riod of scientific progress 
that POPULAR SCIENCE 
MONTHLY turned for com- 
ments on the achieve- 
ments of science during 
its own lifetime, and on 
possible new triumphs to 
come. 

“Expect just as start- 
ling advances in the next 
50 years as you have seen 
in the past,’”’ said Mr. Edi- 
son. ‘‘And when you stop 
to think how different the 


world today has been . 


made from that of 1872 
by the inventions of the 
last half century, you will 
realize more vididly what 
the year 1972 may see in 
communication, transpor- 
tation, and living condi- 
tions. Each of the 
achievements of the past 
50 years—inventions such 
as the telephone, auto- 
mobile, motion-pictures, 
the electric light — has 
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mission of power, I must say I can’t 
see it as a possibility near enough 
to talk about. And the same holds 
true about that other glowing promise 
that some prophets have been mak- 
ing with reference to new energy re- 
sources—the liberation of atomic 
energy. I can’t see the way to that, 
yet. Nevertheless, some fellow 
may come along and do it to- 
morrow. 

“Thus we may expect increasingly 
dramatic possibilities from the next 
few decades of science, because of the 
activities of numberless patiently 
plodding research workers in almost 
infinitely specialized fields, any one 
of whom may have startling sur- 


Popular Science Monthly 


ever more complicated processes of re- 
search, invention and industry, will be so 
enormous as to warrant a greater propor- 
tion of young men going into science and 
engineering than ever before. 

“To those of you who stand at the thresh- 
old of a scientific career, let us say, ‘If you 


‘have real industry and ability, you are 


wanted at the top.’ The good ones are so 
rare! I know only too well how badly they 
are wanted, and how few they are! 

‘As the basis of all preparation for suc- 
cess in science and invention, take up 
physics. Physics and chemistry stand right 
at the bottom of everything else. My son 
writes me from college that courses in 
physics are dodged.like the plague by the 
very men who presumably are planning to 
enter scientific pur- 





suits. But. college is 
too late. Education 
must be intensified at 
earlier ages. Ninety per 
cent of our education 









Edison as he appears 
today in his West 
Orange, N. J., plant, 
standing before his 
dynamo that lit the 
first electric lights 





helped to bring greater 
pleasure, convenience, or 
education to us all. It is 
bosh to say that they 
have made us luxury- 
loving or materialistic. 
Civilization, after the 
past 50 years of phe- 


The Edison of yesterday with his machine for taking dictation 


should be attained be- 
tween the ages of six 
and 14 years. 
“Research men of 
ability must have im- 
agination. Rarely do 
we see a man with this 
great power rightly de- 
veloped. Between the 
ages of six and 14a 
large percentage have 
strong imagination, but 
our system of education 
allows it to atrophy. 
After 14, if imaginative 
organs have atrophied, 
the boy is hopeless. 
“When you attempt 





nomenal progress in in- 
vention, is on the right 
track and will continue 
to make more rapid 
strides along it. 

“There is no limit, for 
instance, to the possibil- 
ities of the radiophone’s 
development. The most 
minute sounds, thanks to 
amplifying devices, may 
be made audible across 
the continent. A fly’s 
footsteps may be heard, 


or the dropping of a pin . 


in New York may be 
heard in San Francisco. 
Imagination can hardly 
compass the practical 
possibilities of these de- 
velopments. They mean 
the spread of informa- 
tion and entertainment 
on a hitherto unparal- 
leled scale, drawing 
nearly every home in 
the land into the radio- 
phone’s educational in- 
fluence. 

“TI believe that the 
government should 
strictly license and con- 
trol all who are engaged 
in broadcasting; but we 





BY all odds the best customer the 

United States patent office ever 
had is Thomas Alva Edison. In 54 
years Edison has taken out more 
than 900 patents. His score on 
January 1, 1903, was 791 patents, 
an average of more than one a fort- 
night for 30 years, costing him 
$51,000 in patent office fees. After 
that he showed more respect for the 
speed limit. 

Edison started on a career of re- 
search and discovery when he was 
five years old. Told that hens set to 
hatch chickens, he undertook to 
save labor by sitting on an extra 
large nestful himself. Results were 
discouraging. Further research 
when he was a railroad peanut 
peddler set fire to the baggage car. 
The conductor gave him a blow 
that made him deaf for life. 

His first patent, October 11, 1868, 
when he was just over 21, was fora 
vote recorder. It brought no money. 
After a few years as a wandering 
telegraph operator, renowned as a 
practical joker, he landed in New 
York City in 1870 at the age of 23, 
penniless. Getting a job with a 
company trying to operate a crude 
stock ticker, Edison made improve- 
ments that saved the business. A 
few months later he invented a 
stock ticker he thought might bring 


$5000. Not daring to ask so big a 
sum, he “stalled,’”’ until the presi- 
dent offered $40,000 and paid the 
money before Edison ‘‘came to.” 

That vast sum started Edison on 
his careér in a little shop in Newark, 
New Jersey. Soon he produced the 
quadruplex telegraph, which saved 
millions in line construction. 

In 1876 Edison established a lab- 
oratory in Menlo Park, New Jersey, 
where with a staff of young enthu- 
siasts he entered on a wild debauch 
of discovery and invention that 
made him world famous and his 
laboratory America’s great show 
place. Often, in desperate pursuit of 
an idea, he would go 48 and even 72 
hours without sleep, eating little. 

One such spree produced the 
phonograph: Another led to the 
invention of the incandescent light, 
the first one of which was placed in 
circuit October 21, 1879, and burned 
for 40 hours. 

Two years of steady plugging 
enabled Edison, at the age of 35, to 
complete and put in operation in 
1882 the world’s first life-sized ex- 
perimental electric railroad. 

Edison’s activities have covered 
a wider range than those of any 
other inventor. More than 750,000 
men are employed in industries 
based on Edison’s inventions. 








to look ahead into what 
the coming years may 
bring, don’t forget that 
man himself hasn’t 
changed for a thousand 
years. In our happier, 
more comfortable en- 
vironment, we have the 
same old defects, the 
same old weaknesses. 
You mustn’t ask me to 
predict any Utopias 50 
years or 200 years 
hence. No doubt there 
is a small increment 
every year of better 
and nobler persons 
alive than in previous 
years. But the per- 
centage is so small that 
it takes centuries to 
make any startling dif- 
ference. The upward 
sweep is going on all 
(Concluded on page 106) 











should leave as much of the field as possible 
open to amateurs. 

“T approve of Will Hays’ project of de- 
veloping the Post Office into a department 
of communications, with a complete system 
of broadcasting stations that will keep 
the government in constant vocal touch 
with the great majority of American 
homes. 

“When it comes to the radio trans- 


prises in store for us that may help to 
make over the entire framework of civil- 
ization. 

‘““‘We may confidently expect that inten- 
sified aeronautical research will increase the 
safety and convenience of flying until 
present-day dreams of transcontinental 
travel in great air liners may be realized. 

“The demand for new brains to push 


forward along these lines, to carry on the’ 


- 





Young Edison in 1877, with the ma- 

chine that first reproduced the human 

voice—a sheet of tinfoil on a cylin- 
der turned by hand 
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Deep Sea Anchor to Revolutionize Ocean Travel 
“Mother Ship’ Way Stations, Secured Over “Unfathomable”’ 








Depths, Remove Obstacles to Transatlantic Airplane Service 
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Fifty years ago the liner, 
Empress of Russia, was 
the pride of the sea; yet 
she was less than one 
twentieth the size of the 
palatial new Majestic 


By Wilfred S. Ogden 


HE last serious ob- 

stacle in the way of 

transatlantic —air- 
plane passenger, express, 
and mail service appears 
to have been removed with 
the recent discovery of a 
practical method of se- 
curely anchoring ships to 
the ocean bottom in water 
three, four, and five miles 
deep. 

With this discovery, 
making possible the first 
tangible plan of establish- 
ing floating way stations 
at 500-mile intervals along 
the ocean route, comes the 
announcement of a gi- 
gantic new American proj- 


ect for a transatlantic airplane system to 
provide transport at a cost no greater than 
the rates on first class liners and to reduce 
the time of the 3000-mile passage from 
New York to Plymouth, England, from an 
average of eight or nine days to from 24 to 


36 hours. 

The proposed method of 
deep-sea anchoring is the in- 
vention of E. R. Armstrong, a 
noted engineer of Wilmington, 
Del., who is a member of the 
American Society of Civil En- 
gineers, the American Society 
of Mechanical Engineers, and 
the American Institute of 
Electrical Engineers. Hereto- 
fore a depth of about 200 feet 
was considered the practical 
limit for safe anchorage, be- 
causé of the great weight of a 
sufficiently strong chain or 
cable, at least 600 feet long. 

While studying the _per- 
formances of the United States 
transcontinental air mail serv- 
ice, Mr. Armstrong became 
convinced that long-distance 
flying is practicable only in 
comparatively short jumps. 
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Anchored to the ocean bottom, the proposed sea stations for transatlantic 
airplanes will be reliable landing fields, equipped with powerful radio ap- 
paratus, “trouble ships’’ to rescue disabled planes, floating platforms for 
seaplanes, meteorological instruments and comfortable quarters for 
travelers. They will carry crews of mechanics and pilots 


The problem as applied to, crossing the 
Atlantic resolved itself, consequently, into 
providing way stations at intervals easily 
spanned by craft of ordinary speed and 
with a fuel capacity sufficient to keep them 
aloft for five or six hours. 


pounds. 





The Airliner— New Queen of the Sea 


ROBABLY the greatest transatlantic liner the world 
will ever see is on her maiden voyage this month. The 
monster, 56,000-ton Majestic, 956 feet long, a floating palace 
for 4000 passengers and crew, will probably never be surpassed 
in magnitude, shipping experts say. 

The Majestic represents the last chapter in the spectacular 
growthofocean shipping inthe 50 years of POPULAR SCIENCE 
MONTHLY’S career. One need only compare her with the liner, 
Empress of Russia, 358 feet long and accommodating 235 
passengers—the pride of the sea 50 years ago—to realize the 
vast strides in sea travel during the half century. 

On this page, pictures of the two vessels—each the greatest 
in its day—raise the question: 

What will be the next step in transatlantic travel? ; 

By all signs, the day of the airliner has dawned. Ocean air- 
ship transportation companies already are being formed, and 
the most feasible routes for freight and passenger traffic are 
being mapped. 

The accompanying article describes a remarkable project 
for solving one of the most pressigg problems in the way of 
successful air travel across the ocean. 














The new  56,000-ton 
liner, Majestic, world’s 
largest vessel, repre- 
sents the limit in steam- 
ship magnitude, say ex- 
perts, who see in the 
airliner the next step in 
ocean travel 


The total weight that 
can be carried by an air- 
plane is equal to the 
weight of the machine 
plus the weight of the load 
it can transport under 
normal flight conditions. 
The load comprises the 
weight of fuel and crew, 
which are indispensable, 
and the weight of the pay 
load, which necessarily 
varies with the distance. 

A 30,000-pound ma- 
chine flying at 120 miles 
an hour would have a 
maximum range of flight 
of about 1300 miles if its 
useful load consisted en- 
tirely of fuel. For a dis- 
tance of 1000 miles the 
fuel load would have to be 


9500 pounds, leaving 2500 pounds for the 
pay load. At 500 miles the fuel load would 
not exceed 5000 pounds, and the airplane 
could therefore carry a pay load of 7000 
Over a distance of 250 miles it 
would be able to carry a pay load of 9400 


pounds. It has been calculated 
that by providing suitable 
landing stations on any flight 
course the pay load of an air- 
plane can be made 80 per cent 
of its total useful load. 

Considerations of this sort 
early showed Mr. Armstrong 
the need for an invention of 
the type he has now achieved. 
He turned his back on the 
attempts of most of his col- 
leagues—to develop airplanes 
that would make the entire 
flight of 3000 miles from New 
York to London in a single 
jump—and devoted his efforts 
to providing the way stations 
needed to put the crossing 
within the easy flight range of 
any average airplane. 

His invention ~ provides 
means for deep-sea anchoring 
of station ships equipped with 
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How the five proposed airplane supply and navigating stations, 
anchored in approximately three miles of water, will be located at 
500-mile intervals along the southern steamship route from 


landing platform, compensating automatic- 
ally for the longitudinal pitch of the vessel, 
itself gyrostabilized to eliminate the roll 
incident to rough seas. 

The idea of using ships at sea as landing 
places for airplanes is not new. ‘Mother 
ships” were successfully employed by the 
British during the war, while the United 
States Navy has built and is building air- 
plane carriers equipped with platforms on 
which land airplanes may alight and from 
which they may take off with extreme 
facility. 

The difficulty in working out such a 
project as Mr. Armstrong now suggests has 


The airdrome’s cable is attached to a 

float holding the anchoring cable. A tow- 

ing hawser from the fioat is fastened to an 

engine in the bow, which automatically 
takes up the slack 


been in the past the utter lack of feasible 
means for deep-sea anchoring. It has been 
recognized that unless vessels are securely 
fixed at the points selected, they cannot be 
available as supply stations, rescue bases, 
or as places of refuge in time of storm. If 
not anchored, even though provided with 
power, the whole series of stations would 
be widely scattered by a severe Atlantic 
storm of several days’ duration. 


Anchor Is Attached to Float 


The Armstrong method of anchoring, 
illustrated in the accompanying sketches 
(calculations based on operations in water 
three miles deep, the maximum encountered 
in a generally direct route from New York 
to Plymouth), departs from the customary 
method of linking the anchor directly to the 
vessel .by means of a cable. This method is 
declared to be impracticable because the 
great weight of three miles of steel cable or 
chain would so seriously hamper the move- 
ments of the ship in response to wind and 
waves as to court almost certain disaster. 

Instead, the inventor attaches his cable 
to an anchorage float, similar to the buoys 
used as channel markers, but so propor- 
tioned that its displacement is greater than 








all combined submerging forces to which it 
might be subjected. To this float is 
attached the anchoring cable of such 
weight, strength, and length that the lifting 
effect of the float, added to the maximum 
force of the anchored vessel pulling against 
it, is insufficient to raise all of the cable 
from the bottom. 

To the float is attached a towing hawser, 
the other end of which is made fast to a 
towing engine in the bow of the vessel to be 
anchored. The engine would be designed 
to automatically take up the slack in the 
hawser, while the propelling equipment of 
the vessel proper would be employed, on 
the other hand, to 
relieve the strain on 
the line in severe 
storms. The float 
would be equipped 
with apparatus for 
discharging oil to 
calm waves in bad 
weather. 

As an example, Mr. 
Armstrong, assuming 
a sea station or an- 
chored vessel of ap- 
proximately 1600 
tons, arranges the an- 
chorage and propor- 
tions the weights of 


% 
a anchor, cable, float, 
~ and sea stations as 
follows: 


The anchor, of the 
mushroom type, 
weighs 5000 pounds 
and is attached to the 

cable by 1000 feet of steel chain cable, two 
inches in diameter and weighing 230 pounds 
a fathom. 

To the chain cable are attached 5000 
feet of galvanized steel cable 1% inches in 
diameter; then 5000 feet of 134-inch steel 
cable; then 5000 feet of two-inch steel 
cable; and then the last, upper stretch of 
5000 feet of 214-inch steel cable, secured 
to the float, the entire cable weighing 
about 75 tons. 

The anchorage float is 36 feet in 


diameter and 15 feet deep, with a \ 


displacement of 380 tons, made of 

steel plating and provided with a 
signal mast. It is equipped with a 
shackle to which is attached the end 

of the 134-inch galvanized steel deep- 

sea towing hawser, 1200 feet long; 

the other end of the hawser being 
connected with the winding drum of 

the automatic steam towing machine in the 
bow of the sea station. 

Under abnormal climatic conditions the 
entire apparatus is designed to respond to 
the drifting force of the wind and waves 
merely by lifting a greater or lesser part of 
the anchoring cahlje from the bottom of the 
ocean, while maintaining a balance of all 
the component forces. The anchored 





New York to Plymouth, England, is shown in the above diagram. 
Station 2 is a division point for planes leaving Norfolk, New 
York, Boston, and Halifax. Traffic from St. John’s, Newfound- 


vessel has a drifting radius of more than 
two miles, including that allowed by the 
inclination from the perpendicular of the 
anchoring cable and the horizontal reach of 
the towing hawser. 


How Anchor Is Held Fast 


Assuming that the drift of the float and 
sea station has been 214 miles from the line 
perpendicular to the position of the anchor, 
and assuming a backward drifting force by 
the sea station of 30,000 pounds (which 
might be the drift of a 2000-ton vessel in a 
violent hurricane), the backward drifting 
force results in an increased displacement of 
the anchorage float of about 51,000 pounds, 
which, in turn, increases the strain on the 
anchoring cable 60,000 pounds. The result 
is the raising from the bottom of the ocean 
of such a weight of the anchor chain and 
cable as will produce the necessary down- 
ward strain at the angle derived by balanc- 
ing the resulting forces. 

A sufficient length of the anchor chain 
and cable will always remain on the bottom 
and cause the anchor to act always in its 
most effective position. The various forces 
resulting from wind and waves merely vary 
the displacement of the anchorage float and 
the length of cable in contact with the bed 
of the ocean. 

The inventor proposes to equip the sea 
stations, anchored at intervals of about 500 
miles, with flying decks 180 feet broad and 
800 feet long, available alike as landing 
fields for small, single-seated racing land 
airplanes or multimotored, heavy tonnage 
flying boats. 

Each station also would have'its radio 
equipment and operators, “trouble ships” 
to rescue disabled airplanes forced to 
descend to the water between stations, 
floating landing platforms for the benefit of 
seaplanes, complete crews of mechanics, 
spare pilots, and meteorological personnel 
and instruments, including kite balloons 
for conducting weather observations. 

The vessels would also contain comfort- 

able quarters for housing travelers 
who, because of darkness or inclem- 


forecast, might prefer to wait over 
for a later transport. + 

In connection with the technical 
features of his project, Mr. Arm- 
strong has worked out a detailed 


\ ent weather obtaining at the time or 
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The cable’s weight and the float’s 
buoyancy are adjusted so that anchor 
and chain are never lifted 
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land, joins the main route at Station 3, while Station 4 is the 
junction point for traffic from Spain, Portugal, and Italy via 
Station 6 is the division point for traffic from 


the Azores. 


estimate of the required capital to put such 
a service into commission. 

In this estimate he has assumed that with 
the establishment of regular airlines, all 
ocean mail of the first class between New 
York and Plymouth would be carried over 
them; that an equal weight in express 
would be available for transportation, and 
‘that 200 passengers would be carried daily 
over the route in each direction. This is 
about 10 per cent of the cabin passengers 
who now make the Atlantic passage by 


Norway and Sweden 


steamer. He proposes a mail rate to the 
government of $1.50 a pound and an ex- 
press rate of half that figure, with passenger 
fares'at $300 each, including the privilege 
of carrying 200 pounds of baggage. 

On this basis, with a capital investment 
of $20,000,000, including surplus and work- 
ing capital, the inventor has estimated an 
annual gross income to the operating com- 
pany of $58,500,000 a year; a total operat- 
ing cost of $37,500,000, making a total net 
income to the operators of $21,000,000. 


Plymouth, England, and Brest, France. 
beyond Plymouth, would include Belgium, Holland, Germany, 


The system, extended 


The route selected for the proposed trans- 
atlantic service, with provision for five 
anchored supply and navigating stations 
500 miles apart, is almost identical with the 
southern or summer steamship route to 
England, and is so located as to escape the 
fogs and icebergs of Newfoundland and 
storm conditions so prevalent in the region 
of the Azores. The stations would be 
available for all ocean airplane traffic be- 
tween Canada; the United States, Great 
Britain, and the Continent. 





America’s First 


N° single invention developed wholly’ 
within the 50-year life of POPULAR 
SCIENCE MONTHLY is so intimately present 
in the daily consciousness of us all as the 
motor car. But do you know who built the 
first automobile? 

The honor is now claimed for Gottfried 
Schloemer, who drove a strange, tiny 
“horseless buggy” of his own design and 
construction through the streets of Mil- 
waukee, Wis., in 1889. 

From this inventor’s crude ‘freak’ of 
83 years ago—the prob- 


Automobile—And Its 


today. Not until years later were the 
steering-wheel, pneumatic tire, and radi- 
ator invented. Spark plugs were un- 
known, and the one-cylinder motor with 
its 314 by 3 % bore was fired by the obsolete 
‘‘make-and-break”’ system. There was no 
carburetor until 1892, when a kerosene lamp 
gave the inventor the suggestion for the 
first ever patented. It consisted of a thick 
bunch of wicks that dipped into the tank. 
As the gasoline evaporated from the upper’ 
ends of the wicks, it was sucked into the 





i 


able progenitor of the 
modern high powered 
motor car—has developed 
a gigantic industry in 
which $1,204,378,642 of 
capital is invested. 

The amazing industry 
has grown too fast for its > 
history to be written. In + 
wonder at today’s mar- 
velous motor designs, we 
have even neglected the 
man who is said to have 
been the maker of Amer- 
ica’s first automobile. 

Mr. Schloemer’s ma- 
chine was hardly a car at 
all as we use the word 











Steering wheel, radiator, and pneumatic 
tires were unknown when Gottfried 
Schloemer’s “horseless buggy” appeared 






















The present size of America’s motor car —the 
giant 30-year-old progeny of the tiny ma- 
chine shown at the left —almost bewilders the 
imagination. Last year motor cars carried 


fntake. And that was only 30 years ago. 

Today the auto industry is so vast that 
it is hard to comprehend. In the United 
States alone are registered 9,000,000 pleas- 
ure cars and 1,000,000 trucks. If these 
cars formed a procession, radiators against 
rear wheels, the line would extend over 
16,000 miles. Half the population of the 
ecuntry could go auto riding at once, for 


Giant Offspring! 


there is a car for every ten people; but on 
all the state and national highways there 
would not be room for such a crowd. 

Financially, the figures are as astounding. 

The automobile industry produced more 
than a billion and a half dollars’ worth of 
cars and accessories in 1920, the banner 
year. This production included 2,205,000 
vehicles worth $223,927,000; parts and 
accessories sold for $725,136,942, and tires 
valued at $636,750,000. 

The giant progeny that grew from 











6,000,000,000 passengers, as compared with 
1,235,000,000 transported by all railroads 
combined. At last count about 10,000,000 
automobiles were registered 


America’s first car has exerted a tremen- 
dous influence on other industries. For 
example, 27 per cent of America’s oi! pro- 
duction is burned by the automobile, 24.6 
per cent as gasoline, and 2.4 per cent as 
lubrication. 

Eighty-three per cent of the cars regis- 
tered in the world are owned in the United 
States. 
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Yesterday and Tomorrow as They Look Today 


Nation Builders, Peering into the Future, Foretell Developments 
Destined to Overshadow Progress of Past Half Century 





Arcades to Relieve City Traffic 
By DR. JOHN A. HARRISS, Traffic Commissioner, New York City 


A® our cities become more congested, the traffic problem can only be 
solved by employing bold methods. One solution will be to cut new 
streets or to tunnel through blocks of buildings, forming arcades. Such 
arcades would be elevated, not interfering with the cross streets. 

The main arteries of travel in large cities may be double decked. Since 
these would be elevated and uninterrupted by cross street traffic, high speed 
could be made by all kinds of automobiles. 

Specia] provision will be made for the thousands of automobiles that will 
employ these causeways. The public parks and squares can be undermined. 
These great spaces, reached by ramps, will accommodate tens of thousands of 
cars. There may be automobile garage hotels. 











The busiest street corner in 
the world —Fifth Avenue and 


, a as ae MELA — mobiles; elevators 
Forty-Second Street, New ce % ae. (ecu) "seat eettito,. *' carrying commut- 
York—as it looked 50 years il y, => CP a oe nee _cmmemme ce ers to spacious air- 
ago. The contrast between Y ne el plane landing sta- 


its deserted calm and the 
skyscraper-shadowed, motor- 
harried crowds that seethe 
through the same streets to- 
day is hardly less striking 
than the contrast between 
the same corner to-day and 
the way it may look 50 years 
hence, as shown at the right 





i SEE 5 ad 
Highway Bridges a | 
HE increasing importance of 
highway traffic, due to the 
development of the auto, will 
eall for unprecedented activity 
in building huge bridges like the 
Hudson River structure with 
a central span of over half a 
mile, and a capacity of 12 rail- 
road tracks, a roadway 150 feet 
wide, and four trolley lines. 





Better Highways Will Multiply Autos 


By ALFRED REEVES, General Manager, National Automobile 


Chamber of Commerce 


wo the next decade there may very possibly be 15,000,000 motor 
vehicles on the highways, some economists predict a larger number. 
This growth is likely to come gradually, as our highway systems develop 
and as city traffic conditions adapt themselves more fully to motor travel. 
There will be an increase in the 3,000,000 cars now owned in rural dis- 


tricts, because the farmer cannot afford to be without a car. 


will increase the demand for automobiles. 


Vast arcades, tun- 
neling through mas- 
sive business blocks; 
skyscraper garages 
—great downtown 
hotels to house 
thousands of auto- 
































tions above the 
highest roofs — all 
these may be every- 
day sights in our 
large cities 50 years 
hence. Even now, a 
25-story ‘‘motor 
hotel,”’ such as that 
pictured at the left, 
has been planned 
for Chicago at a 
cost of $1,200,000, 
with housing capac- 
ity for 1100 auto- 
mobiles, while every 
other detail in this 
scene is based on 
some authoritative 
proposal 





; ' Endless moving sidewalks running at two, four, 
The movement toward the suburbs manifest everywhere during the past and six miles an hour and bordered by seats mov- 


10 years will continue to be augmented through motor travel and in turn ing at a greater speed have already been planned 


for New York 














OU have many times seen pictures of the scenes of 50 years 
ago contrasted with the world we know to-day. Have you 
ever compared scenes of 50 years ago with the world as it 
may be 50 years hence? Spanning —with the aid of, a little his- 
tory and a little imagination—the hundred-year cycle that is 
most interesting to each of us, Popular Science Monthly pre- 
sents in this anniversary issue a few glimpses of what the next 
half century of science may bring us. 
The little life stories of six typical inventors of the past 50 
years, appearing on other pages, mirror the romance of a great 
period of scientific progress. 





In coming years, one of the most spectacular engineering feats 
will doubtless be the Colorado River water power development, 
described on page 55. To report this vast, forward-looking 
project for the Anniversary Issue, Popular Science Monthly 
sent John Anson Ford on an arduous 400-mile desert trip. 

Similarly, on other pages you will find articles that set the 
imagination probing the future or dwelling a moment on the past. 
Meanwhile, the pictures and articles on these immediate pages, 
based on actual prophecies by real authorities, may stimulate your 
own imagination to a more comprehensive vision of the great 
things coming in the new era. 
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A Vision of Rapid Transit 50 Years Hence 
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By ROBERT S. BINKERD 


Of the Association of 
Railroad Executives 


HE mileage of tracks will 

be increased in the future, 
not by the construction of new ||---———... 
railroads, but by double-track- 
ing the single-track roads and 
by triple or quadruple tracking 
the present double-track lines. 

Great changes will be made 
in the hauling of freight. The 
freight car of the future will be 
simply a chassis that will carry 
one or more containers easily 
detached. These units may be 
loaded and carried if necessary 
on auto trucks and transferred 
quickly and cheaply to the 
chassis. At the end of the 
journey they can be easily re- 
moved from the trucks, thus 
saving an immense amount of 
handling. The mails, for in- 
stance, can be loaded in the 
containers at the_ 
post offices, and | 
lifted on the chassis 
of the ears, saving 
probably half a 
dozen transfers in 
which the bags must 
be handled one at a 














Fifty years ago people were accustomed to the locomotive pic- 
tured at the left. Compare this midget with the automobile 











time. At present a 
container holding 20 
tons of mail is often loaded and unloaded 
10 times in shipment from one city to an- 
other. This is equivalent to handling 200 
tons. 

Locomotives in use 50 years ago appear 
as midgets beside those of to-day. The 
locomotives of the future, designed with 
streamlined bodies, will attain greater 








































trains and streamlined locomotives predicted as the next step 


The Sky Is the Limit for Airplanes 


By GROVER C. LOENING, Head of Loening Aeronautical Engineering Co. 


EN years ago, when I predicted aspeed miles is common. The Atlantic has been 
of 100 miles an hour for airplanes, the crossed in 16 hours, while the United States 
prophesy seemed fantastic. Today 150 may be crossed to-day in 48. The airplane 


capable of a sustained speed of 200 miles an 





speed than ever before. Running time 


hour will probably soon be realized. 





will also be reduced by improving 
grades and building cut-offs. 

Short-haul passenger traffic will be 
handled by a combination of automobile 
and railroad car. These rail cars, run by 
gasoline, will reduce the cost of operation 
about 50 per cent, and will attain a 
speed of a mile a minute. 




























The next great step in flying will be the 
perfection of some new and better means of 
driving the machines. Instead of the 
cumbersome combustion engines and fuel 
tanks, the machines may be driven by 
compressed-air jets. An immense increase 
in speed and cargo space will thus result. 

The future form of the airplane is uncer- 
tain. The monoplane has proved to have 
sO many advantages, that development 
may lie along this line. 

















Even now, freight cars are becoming mobile platforms carrying 
unit containers that may be easily detached and transferred by 
derrick to auto trucks for delivery, thus saving an immense 
amount of freight handling 








Marine Engines Will Improve 
By ALBERT D. LASKER, United States Shipping Board 


HE past 20 years have shown almost as great a change 

in the characteristics of the world’s merchant fleets as 
was to be found in the entire history of steamshipping before 
1900. The turbine, the oil-burning boilers, the geared turbine, 
and the internal combustion engine are products of the past 
15 years alone. 

The size and speed of the cargo ships have steadily in- 
creased, though, paradoxically, the extreme size and speed 
once popular for special passenger ships is now considered im- 
possible because of construction costs. Cargo handling gear 
has been greatly improved. The use of electricity on board 
ship has become almost universal, while the tremendous 
strides in radio make possible communication at sea. 

We seem to have reached the maximum efficiency of the 
steam generating plant as applied to marine propulsion, in the 
modern turbines. For the long hauls steam will be unable 
to compete with the internal combustion engine. 

It would seem probable that some combination of steam 
engine and internal combustion engine wil] be evolved to give 
a decreased. weight and size to the horsepower. 

The popular type of passenger ship for the next few years 
will be of about 20,000 gross tons, making around 18 knots. 
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Famous Scientists Forecast Future of Wireless 


By PROF. MICHAEL I. PUPIN 


.Noted Scientist and Inventor 
IRELESS electricity is doubtless on 


are at work, it would be impossible to trans- 
act business by speech. The difference in 
language is another consideration. There is, 
besides, the chance of being misunderstood 


the eve of a remarkable develop- 
ment. New York is to-day the radio center 


of the world. Radio should 
not be considered a mere toy, 
but seriously studied and 
mastered. The day may 
come when every newspaper, 
however remote, will be in in- 
stant touch by radio with the 
news centers of the world. 

The educational possibili- 
ties are very great. When 
there is a great preacher— 
and they are rare—radio will 
make it possible for thou- 
sands of congregations to 
listen to him. The lecturer 
in the college will be able to 
address tens of thousands of 
students. 

We are far behind in the 
building of cables. The war 
served to check cable laying 
for five years and it will take 
many years to catch up with 
normal conditions. There- 
fore radio communication is 
destined to play an immensely 
important réle in our civiliza- 
tion. Its present wonderful 
development is merely a be- 
ginning. I was present at the 
opening of the most powerful 
radio station in the world 
when a message was broad- 
casted to 28 countries. 

The great bulk of radio 
traffic in the future will be by 
means of regular telegraph 
messages, rather than by 
radiophone. Since many 
countries sleep while others 


in talking over the telephone, whereas a 
telegraph message gives a definite record. 




















From the first crude telephone transmitter 
(at right), to the future apparatus for seeing 
as well as hearing by electricity (above), is 
the tremendous step conceivable during the 
present century of electrical communication. 
Soon, according to Nikola Tesla, as you talk 
over the phone, you may see in the attached 
eyepieces the face at the other end of the 
wire, while, caught in the multicelled screen 
before you, your own features will be like- 
wise transmitted 























By NIKOLA TESLA 


Electrical Engineer and Discoverer 


I‘ will soon be possible to see as well as 


hear by means of electricity. ‘“Tele- 


vision” will be employed as generally as 


telephoning. As one listens 
to a voice at the other end of 
the line, he will also see every 
expression of the speaker’s 
face. 

It will be possible to see as 
well as to hear either by the 
wireless telephone or over the 
regular wire circuits. There 
will be no limit to the dis- 
tance of such transmission, 
so that we shall be able to 
talk to a person in any part 
of the world and watch his 
face at the same time. 

In a general way the in- 
strument used for television 
will closely resemble the 
mechanism of the human eye. 
Success in transmitting vision 
depends upon four 
things, and of these 
I have already per- 












fected two. 

The radio trans- 
mission of sound 
will also be devel- 
oped in the future 
far beyond the pres- 
ent system. It will 
be possible not only 
for any person with 
a station to listen 
in, but also to trans- 
mit at the same 
time to every other 
station. I have al- 
ready accomplished 
‘this in my experi- 











ments. 








The Movie House of Tomorrow—A Vast Sectored Amphitheater 


ONCENTRIC circles of seats divided 

into sectors, each sector facing the 
center of 2 mammoth amphitheater and 
provided with its own screen—such may 
be the motion-picture house of the future, 
as predicted by far-sighted motion-picture 
engineers. 


Pictures for all sectors will be screened 
from one film. 

Seats will be designed by experts in cor- 
rect posture, to promote comfort and 
health, and will fold automatically as soon 
as vacated. 

All the master sounds—music, speech, 











and noises incidental to the film story— 
will be produced in the acoustic laboratory 
of the theater adjoining the projection 
room. These sounds will be delivered auto- 
matically in synchronism by direct connec- 
tion with the film through a telephone at- 
tached to the auditor’s chair. 
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Farm Tractor Can Ride Steep | Al ee 
Hillside on Even Keel | at 
“denne tagaansa of farm tractors on steep hillsides has been 
as made possible by the perfection of new wheel mountings 
le- that hold the body of the tractor on the level. 
on Most tractors have been unable to work on severe grades, since 
ons there has been no means of stabilizing the machines. They have 
of tended either to slide downhill or turn over. In the great wheat- 
ary growing areas of the Northwest, where steep hills are planted to 
3 grain, this has been a great handicap. 
The mountings invented by E. G. Adams, of The Dalles, Ore., 
as enable the operator to keep the chassis level, even when the wheels 
the on one side are more than two feet higher than those on the other. 
the The front axle consists of three parallel bars, pivoted in the center 
ere and at the ends, which conform to the ground 
lis- automatically on the principle of an adjustable 
on parallelogram. The rear wheels are controlled 
med by a lever that meshes a special gear wheel 
art with the tractor drive shaft and turns a worm 
his gear in a semicircular rack. This moves the 
hubs of the rear wheels to any angle and 
in- - locks them in the desired position. 
ion The device is thus operated with power On a hillside with an incline of 41 degrees, 
the given by the motor, the driver merely shift- the chassis and engine of the tractor shown 
ye. ing the control. By means of the control the above remain on the level. Note how the 
ion driver can throw the balance of the tractor to operator, by means of a lever, adjusts the 
our the left, right, or center, as desired. The rear wheels to conform to the grade. The 
ese changes may be made either when the tractor front axle, composed of three adjustable bars, 
ns js standing still or when it is in motion. conforms to the ground automatically, as 
er shown at left 
ns- 
ind . 
_ os PISTON VALVE ake Your Camera| - 
res- Oiling Troubles rN Wh icwinion CHAMBER 
wil = Tell the Story 
nly UBRICATION and_ seating troubles > s 
ith with the valves of an automobile motor 4 : — 
ten will soon be woes of the past, according to theyre: Rg ps “350 in 
ins- E. R. Burtnett and H. A. Brunell, engineers a prizes awarded = POPULAR SCIENCE 
me of Los Angeles, Calif., who have recently = MoNTHLY’s camera contest for Me 
her patented a slide or piston valve, the opera- ms Look at these pictures and discover a * 
al- tion of which is much like that of valves = uality that made them winners. Each 
hed on a steam engine. The valves slide, but si § a tells a story of mechanical achievement 
eri- never leave their seats as does a poppet a pO NRRS Pictures such as these will win in the 
— Figo ye dig — —_— K June contest. And you may be one of 
ae ee ee ee ee the winners. Look about you. Send 
° ‘ , MPISTON AT BOTTOM POPULAR SCIENCE MONTHLY interesting 
"i iow valve oe sagt ~ small pow | OF POWER STROKE photographs from your community— 
nl re Bing rc Ma pa Riga “its } 6 — = ee : ngineering 
axis parallel to the main cylinder. The ee ae ee 
or. usual expansion rings keep the piston-valve ° 
a tight, and the links connected with the Best P hotos Win $50 
1 eccentric shaft insure positive opening of = : : 
1ec- the fuel and exhaust ports, irrespective . ene in the ers 
at- of the revolution speed. The quickness of 1 hata a a ae ee ae 
opening, and the greater area of inlet and : 
exhaust, it is claimed, eliminate the over- A oa . i ae bigesscesses 
heating of exhaust valves and, by reducing Theos heE arth L tg elf” -" os 4 
the cylinder temperature, secure better 3 4). 8 P ad at ites 
compression and fuel economy. SECOND PRIZE, $15 — Anthony 
Robinson, San Marcial, N. M. Subject 
—‘‘Compressed Air Does Work of Engine 
‘Wipers’”’ (see page 44). 
THIRD PRIZE, $10—Frederick J. 
Miller, Silver City, Ia. Subject—“Paint 
Brush Replaces Old Paint Can” see 
page 48). 
Will your name be in the June list? 
i 6tf%e 39 ° ° 
a 7c Gipsy” Flier Thrills 
the main and aux- PEAKING of June, there’s a thrilling 


iliary cylinders at 
the end of the power 
stroke, with piston 


story of a vagabond airman’s ex- 
periences in the next issue of POPULAR 








13 ScIENCE MONTHLY. Have you ever 
se a omg heard the story of the “‘gipsy’’ flier’s ad- 
quickly release venturous profession? One of these wan- 
spent and hot gases. derers of the skies tells of the strangely 
At left: The four fascinating life he and his fellows lead, re- 
cylinders with calling the romance of old frontier days. 








valves in place 
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AERIAL: As the 
sound passes into 
the transmitter, 
the aerial is in- 
stantly charged 
and = discharged 
with electrostatic 
impulses 


INDUCTANCE: 
By varying the 
number of turns 
on this coil the 
length of the wave 
can be adjusted 


VACUUM TUBE 
—Changes the 
frequency of the 
electric waves- 
from about 4000 
to 500,000 or more 
asecond 


TRANSFORM- 
ER: By increas- 
ing the number of 
turns of wire in 
the transformer, 
current from the 
storage battery is 
changed into a 
current of high 
potential 


TRANSMIT- 

TER: Sound 
waves strike the 
metal diaphragm 
and the 
latter, by 
changing 
the pres- 
sure of 
carbon 
grains, 


more or 
less cur- 
rent to flow 


STORAGE BAT- 
TERY: Used to 
supply the power 
source at the 
sending sta- 
tion. High 
power broad- 
casting sta- 
tions use 
large gener- 
ators 


allows 


HEN Mrs. Brown hangs out of the 

upstairs window and talks with Mrs. 

Jones, who is draped across a similar 
sill on the opposite side of the street, the 
conversation raises no scientific question in 
the minds of outsiders who listen in, unless 
it may be some speculation as how the 
ladies acquired the lung development to 
compete successfully with a trolley car, a 
street piano, a banana peddler, and a 
backfiring automobile. We are used to it. 


All a Mystery—At First 


Nor do we ponder very deeply over the 
problem of how we are heard, when we 
speak into the telephone, by a friend at 
the other end of town. If we are talking 
from Chicago to Milwaukee, we simply 
talk as much louder as we think necessary 
to cover the increased distance. We are 
used to the telephone, too. 

But when we string a wire with one end 
stopping at a porcelain knob and the other 
end stopping at a cabinet sprinkled with 
knobs, listen in, hear voices that we know 
and others that we do not know, we are 
gripped by a sense of great mystery. “(How 
can it be?’”’ we ask. 

The use of air to shoot the energy 
through is no more mysterious than the 
use of wire. It is newer, that is all. 

When you speak into a telephone trans- 
mitter, whether it is connected with a wire 
line, or with a radio line, your vocal organs 


Perry Makes. Clear the A . C’s 
of Radio for Everybody 


A Simple Picture Story of How Wireless Outfits Work 


By Armstrong Perry 


Popular Science Monthly 


produce sound waves that strike a thin disk 
of metal visible just inside the hard rubber 
or metal mouthpiece. They set this disk to 
shimmying. Behind the disk is a small 
quantity of carbon granules. Through this 
carbon flows a current of electricity. The 
carbon is not a very good conductor. It 
resists the flow of the current, somewhat as 
sand in a waterpipe retards the flow of 
water. The disk, or diaphragm, which is 
set in motion by the sound waves of your 
voice, presses upon the carbon when your 


voice drives it in, then relaxes its pressure . ‘ 


as the spring of the metal makes it fly back. 


This varies the resistance of the carbon to . 


the current, somewhat as packing the sand 
in the waterpipe, then loosening it again, 
would change its resistance to the water. 


From Sound to Electricity 


Your voice, so far as the phone is con- 
cerned, stops right at the diaphragm. 
From that point the apparatus carries 
electricity, not sound. If it carried sound, 


you would have to wait about three minutes | 


for your friend a thousand miles away to 
hear your “Hello,” and three more for his 
“Hello” to come back to you. But elec- 
tricity (thanks be!) will circle the globe 
seven and one half times in the second of 
time that sound requires to travel 1080 feet! 

From the disk to the listener’s earpiece 
the wire line telephone or the radiotele- 
phone handles electric currents. 





gee te a step ahead of the whirl- 
wind demand for newsof wireless de- 
velopments, Popular Science Monthly 
is now endeavoring to publish the best 
all-round radio information available 
anywhere for the non-technical man. 
The variety of articles on this subject in 





Everything You Want to Know about Radio 


The Culminating Triumph of Science, Editorial, page 4. 

It Is Easy to Make a Two-Stage Receiving Set, page 76. 

Offer of complete working drawings for the above, page 84. 

How to Construct a Neat Radio Cabinet, page 77. 

How to Adapt Your Phonograph to Receive Radio Concerts, page 78. 
Famous Scientists Forecast Future of Radio, page 28. 

Radio Interference—Its Causes and Remedies, page 42. 

Jack Binns, First Radio Hero, to write for Popular Science Monthly; 
see important announcement, page 42. 


the present issue is a foretaste of the 
helpful radio features to come. 

Send your radio problems to our Infor- 
mation Department, enclosing a stamp- 
ed, self-addressed envelope for reply. 

Don’t miss the following radio articles 
in this issue: 


> 
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current that flows through the carbon in 
the transmitter is varied from instant to 
instant by the changing resistance of this 
substance caused by the varying pressures 
of the diaphragm as it responds to the 
sound waves. 

A little farther on the current runs 
through a “transformer.” This piece of 
apparatus does two things to the current: 
It “steps it up” and changes it from a pul- 
gating, direct current to an alternating 
current. The step- 
ping-up is like run- 


out in the air somewhere, 
while at the lower end the 






On the scroll beside 
each instrument is the 
symbol used in dia- 
grams to represent the 


ground wire that leads from 
the apparatus to the earth 
just stops there. The 
current cannot flow 
through the air from the 
outer end of the antenna 
to the lower end of the 
ground wire. But between these ends, 
when electricity flows in the wire, there are 
lines of force that 
complete a radio 








ning a one-inch 
stream of water 
through a quarter- 
inch nozzle at the 
end of your garden 
hose. You do not 
get any more 
water, but the 
stream under 
which you could 
safely hold your 
hand when _§ it 
flowed directly 
from the spigot 
hits you so hard 
that it stings when 
it issues from the 
nozzle, because the 
pressure has been 
increased. 

The change from 
direct to alternat- 
ing current is a 
change of move- 
ment. The course 
of a direct current 
resembles that of 
the tire on a 
jacked - up auto 
wheel when __ it 
turns, moving con- 
tinuously in one 
direction. The al- 





The Wealthiest, Most Power- 
ful, Best Liked, and Most 
Hated Man in America— 
Who Is He? 


ORTY years ago he was an 

unknown mechanic on a farm. 
Within the past twelvemonth a 
dramatic series of events has 
given him industrial strength 
unequalled in history. 

You know Henry Ford’s name, 
but how much else do you know 
about him—his personality, his flows back and 
purposes, his feeling toward you 

‘as a fellow being? 

Next month’s POPULAR SCI- 
ENCE MONTHLY will contain a 
startl ‘ng interview and close-up 
word portrait of Henry Ford—as 
plain man and as giant of in- pressure as_ its 
dustry—that no reader informed 
in world affairs should miss. 


circuit. It helps 
to fix the idea in 
your mind if you 
think of this ‘‘open 
circuit” as a child’s 
iron hoop that has 
parted where it 
was welded to- 
gether and _ that 
has been repaired 
with rubber bands 
that complete the 
circle though they 
do not keep the 
ends of the metal 
in contact. 

In this open cir- 
cuit the energy 


forth, changing 
direction perhaps 
as many as 200,- 
000 times a second. 
The lines of force 
in the open space 
serve as a sort of 
spring. The cur- 
rent accumulates 


progress is 
stopped. It is 
thrown back 
around the circuit. 








ternating current 
moves like the rim 
of the balance wheel of your watch, going 
around its circuit in one direction, then 
back in the opposite direction. The change 
from one-way motion to two-way motion 
is made by interrupting the flow of the 
direct current at frequent intervals as it 
passes through one coil of wire in the trans- 
former. A one-way current passing through 
a wire in spurts sets up a two-way current 
in any wire near it, for reasons that are 
explained later. At the start of each spurt 
the current in the secondary coil of wire in 
the transformer moves in one direction. 
At the end of the spurt it moves in the op- 
posite direction. f 
This alternating current, reversing its 
direction many times a second, is turned 
into the antenna of the transmitting radio 
station. The antenna is the wire strung 
above the roof, or whatever takes the place 
cf this wire. It is a little hard to under- 
stand how there can be an electrical “‘cir- 
cuit” when the antenr ‘mply stops short 


te — 


It accumulates 
pressure again. 
The lines of force throw it back again. 
This process is repeated over and over. 

The current is supplied by a generator 
of some kind. It may be a machine that 
produces electricity by whirling coils of 
wire through lines of magnetic force, or it 
may be a battery that produces current by 
soaking minerals and metals in chemical 
solutions.’ The machine or battery deliv- 
ers the current at a fairly regular pressure, 
or voltage, and in fairly regular quan- 
tity. But your voice, agitating the dia- 
phragm of the transmitter into which you 
talk, pressing it against the carbon granules, 
and changing the resistance of these gran- 
ules to the current as it flows through them, 
causes changes in the current similar to 
those that every one has produced in a 
stream of water issuing from a garden hose 
by putting the thumb over the nozzle and 
wiggling it. These changes pass right on 
into the alternating current that flows in 

(Continued on page 107) 







































































device 


AERIAL: The 
receiving aerial in- 
tercepts waves 
sent by the send- 
ing station 


VARI O- 
COUPLER: 
Changes receiving 
station wave to 
equal length of 
transmitter wave 


VARIOMETER: 
Aids the _ vario- 
coupler in adjust- 
ing the wave 
length to that of 
the sending sta- 
tion 


VACUUM TUBE 
makes waves aud- 
ible in phones 


STORAGE 
BATTERY: 
Supplies con- 
stant current to 
heat filament in, 
vacuum tube 


VARIOME- 
TER: Placed in 


plate circuit of - 


vacuum tube to 
strengthen 
phone signals 


DRY OR ‘“B” 
BATTERY: 
221% volts; sup- 
plies current for 
vacuum tube 
plate 


PHONES: Trans- 
late electrical 
waves into sound 
waves 


VARIABLE 

CONDENSER: 

Shortens wave to 
accommodate 
broadcasting sta- 
tions 
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Often Westing- 
house, in silk 
hat and frock 
coat, was found 
puttering over 
inventions in 
his shops 





George Westinghouse 


[The story of George Westinghouse, one 
of Popular Science Monthly’s greatest 
contemporaries, who blazed the trail for 
the introduction of science into industry.] 


HE best investment George West- 

inghouse ever made was in a maga- 
zine, not because he wanted the publi- 
cation, but because the agent who took 
his subscription while he was at work 
in his father’s machine shop at Sche- 
nectady, N. Y., in the summer of 1866, 
was a remarkably pretty girl. 

George, being only 20, was suscep- 
tible. He never saw the girl again; but 
in the magazine he read about the use of 
compressed air in drilling the Mont 
Cenis tunnel. That gave him the idea 
of the airbrake; and the airbrake later 
gave him the money to develop 400 
patents, covering a wide range, and to 
organize no fewer than 105 manufactur- 
ing corporations in the United States 
and Europe, most of which are still in 
existence and many of which do a world- 
wide business. 

As a prolific inventor of epoch- 
making devices and a_great business 
man as well, George Westinghouse has 
never had an equal. 








The Genius of Transportation 


How Perfection of the Airbrake Paved the Way 
for Scores of Epoch-Making Inventions 


His first patent, obtained in 1865, when 
he was barely 19 years old, was for a rotary 
steamengine. As an engine it was a failure; 
but, remembering the story of the boy who 
drew a picture of the minister and, finding 
it unsatisfactory, added a tail and called the 
picture a dog, Westinghouse turned his 
engine around and thus produced an ex- 
cellent water meter, the manufacture of 
which became an important industry. 

Soon afterward he invented a car replacer 
and a railroad frog, which provided the 
foundations for a nice little business that 
started the young man in life. Before he 
was 21 he met another pretty girl—on a 
train. That night he told his father and 
mother he bad found the girl he was going 
to marry, which he did a few days later. 

His impetuosity in love was tvpical of 
Westinghouse’s whole career. 


First Tests Shocked Passengers 


At the historic Burlington trials of his 
airbrakes in 1887, the shocks in the rear car 
of the 50-car train were so great that ob- 
servers and recorders were hurled the 
length of the car and one broke a leg. 
Westinghouse was the only man who be- 
lieved the airbrake, which had been greatly 
improved since the first passenger train 
was equipped in 1869, would ever be a 
success for long freight trains. In three 
months Westinghouse had changed the air- 
brake to a form that endured for 20 years, 
and in another month had con- 
vinced the world that the longest 
freight trains could be braked by 
air. 

Westinghouse was a tireless 
worker. Seized with an idea, one 
New Year’s eve, he called a foreman 
and ordered eight men to work on 
the holiday. He worked with the 
men all New Year’s day without 
stopping for lunch until the job was 


People thought the airbrake more dangerous 
than a wreck when its trials in 1887 


a 


finished. Then he gave the men $50 to 
buy an extra good meal. 

Westinghouse carried neither note- 
book nor pencil; and as he was always 
figuring on something, he was forever 
borrowing pencils. He undoubtedly 
borrowed more pencils than any other 
man who ever lived. Sometimes, while 
waiting for a meeting, he could be found 
in the shops, in silk hat and frock coat, 
puttering over some new device. He 
didn’t need notebooks. It was a proverb 
among his employees that “‘you must 
not tell the ‘old man’ anything you 
don’t want him to remember 10 years 
later.’”’ Things stowed themselves in his 
mind and came out when wanted. 

He had a powerful body, well over 
six feet tall, and perfect health. No 
wonder that in one period of eleven 
years he took out 134 patents, organized 
six great corporations, developed the 
airbrake through its one great crisis— 
thus making possible the present rail- 
road transportation system — and 
started the alternating current system, 
without which modern electric develop- 
ments would have been unthinkable. 
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Auto Show on Wheels Tours Highways 

















Perforated Disk Forms 
Breast Drill Gear . 


7ove separate boring speeds have been 
provided in a newly invented breast 
drill in which the usual toothed crown 
wheel, with its bevel gear, has been re- 
placed by a disk with four concentric circles 
of conical holes. 

A pinion gear sliding on the drill spindle 
has pointed pegs that mesh with these 


















75 feet long over all, and gives room for 
four cars. 

The unit attends all auto shows and stops 
at towns too small to support an agency. 
A runway can be placed against the truck. 










a on two great 12-by-12-inch 
timbers 60 feet long, extending be- 
tween a truck and a trailer, a traveling 
automobile exhibit is touring the highways 
of California. The platform makes a truck 










~ MOVE THIS 
PINION GEAR 
TO CHANGE SPEED 












Hew can a repetition of the Roma airship disaster be prevented 
in the future? Read in the June issue a detailed description. 
of plans for a sensational airship buoyed up by a vacuum. 


holes. Gear speeds are changed by sliding 
the pinion on the drill shaft -from one 
circle of holes to the next. 
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You Can Set a Watch by 
New Pocket Sundial 








HE camper or fisherman who uses a 

newly designed pocket sundial will have 
not only a means of knowing the exact 
time whenever the 
sun is shining and 
wherever he may be, 
but will learn also a 
good deal about ter- 
restrial magnetism 
and the subject of 
the “time” itself. 
The tickless time- 
piece is an accurate 
and scientific instru- 
ment. : 

In use, the stylus, 
or pointer, is set to 
correspond with the 
latitude of the place. 
For this purpose a 
compass with the 
proper table of vari- 
ation has been pro- 
vided in order that 
the instrument may be pointed due north. 

A second table gives the equation of time, 
which is the difference between the time by 
the sun and that shown by a watch. With 
these corrections made, it is safe to set a 
watch by the pocket sundial. Three dials 
are provided, so that the pointer may be 
set for 35, 40, or 45 degrees of latitude. 











Automatic Damper Works 
Like an Incubator 


HAT a new automatic damper—de- 
signed for use on ordinary heating 
stoves—can effect a saving of 25 per cent in 
fuel, has been confirmed in recent tests. 


.The fuel economy is due to an accurate 


regulation of temperature. The damper 
employs the principle used in many in- 
cubators, being so constructed that it will 
close as soon as the room temperature ex- 
ceeds a certain predetermined point. 

The regulating mechanism consists of a 
thermostat fastened to the stovepipe and 


filled with a, volatile liquid. When the fire 


becomes so hot that. the liquid boils, the 
thermostat expands, and this pressure acts 
upon a lever connected with the pipe 





DAMPER SPI! 

















When the room becomes too hot, a 
thermostat closes the stove damper 


damper, either closing the damper alto- 
gether, or partially shutting it. 

Besides keeping the room at uniform 
temperature, it is claimed that the new 
device prevents danger of fire. 





af 





PACKING down silage by a machine 
tamper, to insure thorough compres- 
sion of the fodder and increased capacity 
for the silo tower, is now possible with 
the perfection of a combined tamper and 
roller driven by a two-horsepower gaso- 
line engine. 

The device consists of a cast-iron roller, 
shaped like a truncated cone and fluted 
toward its outer end. Since the roller 
tapers from a diameter of 20 inches next 





Machine Tamps Fodder in Silo Tower 


& DIRECTION OF “agile als 
y TRAVEL | 


Ga 7 ey r 


the wall to eight inches at the center, it 
will turn round and round in the tower, 
guided by two sets of horizontal roller 
wheels that are always in contact with the 
tower walls. 

A broad wheel in the rear supports the 
platform carrying the engine and the one 
man needed to operate the packer. The 
weight of the machine compresses the 
silage as it is thrown into the towers by 
cutters outside. 











Meter Will Automatically 
Analyze Boiler Water 


A CONTAMINATION meter is a simple 


automatic indicator for measuring 
surface condenser leakage and salt-water 
contamination in boilers. It is necessary 


. only to place electrodes in the water and 


read the salt content on a dial. 

The principle on which the meter is 
based is the fact that pure water has a high 
electrical resistance, and that the addition 
of a small quantity of salt or acid changes 
the water to.a good conductor of electricity. 
Compensating coils are used to cancel the 
influence of temperature. After this cor- 
rection is made, the conductivity of the 
solution is a direct and accurate index of 
its chemical condition. 





AS a special service to readers, the 

Editor will be glad to supply the 
names and addresses of manufactur- 
ers of devices mentioned in POPULAR 
SCIENCE MONTHLY. 











The Wind Will Play Real 
Tune on This Flute 


HE wind, becoming a musician, can 
play a real tune when assisted by 
a strange flute recently demonstrated. 
When the triple mouthpiece of this flute is 
held to face the wind, the air blowing 








To play this flute the musician holds 
the triple mouthpiece to the wind 


through the instrument can be controlled 
to play a scale of eight notes. 

On windy days, the performer can play 
any simple melody, and if he attaches a 
small windmill that turns a wooden cylin. 
der covered with plugs manipulating a set 
of automatic stops, the wind can be forced 
to play a series of tunes automatically. The 
player element is arranged like the control 
wheel of a hurdygurdy. 
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EXTENSION HANDLE 
EITTED HERE 


Above: Pointed pipe held in its 

carriage. five-foot sweep of the 

handle (at right) advances car- 
riage one inch 


A PIPE-LAYING machine that pushes 
the pipe through the soil between pits 
dug at intervals of about 30 feet along a 
street is eliminating costly excavation 
work and continuous trenches in Portland, 
Ore. 

When the machine is in action, the pipe 
is held in @ carriage that moves along a 
steel runway. Twoshort handles adjust an 
eccentric so that the pipe is held firmly. A 
long handle works on the same principle as 
a jack, advancing the carriage one inch for 
every five-foot sweep. After the pipe, with 
‘ts pointed steel end, has been driven into 


the soil for 18 inches, the carriage is re- 
turned to its original position for another 
shove. 

The inventor finds that two men operat- 
ing the handle are able to exert on the pipe 
a pressure of 20 tons, which is sufficient to 
drive a pipe of ordinary size through any 
soil unless rock is encountered. A one-inch 
pipe can be laid in this manner by a single 
workman. 

Where the soil is easy to penetrate, as 
much as 150 feet cf pipe has been shoved 
ahead from one location without deviating 
from a straight course. 
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Mechanical Instructor 
Teaches Waltzing 


New comes a simple mechanical dancing 
instructor, invented by C. G. Sweet, a 
dancing master of Los Angeles, Calif., not 
only to teach, but to force awkward begin- 
ners to make their 
feet behave and to 
turn always in the 
proper direction. 

Whereas a human 
teacher can. merely 
guide his pupil, the 
new mechanical 
master, it is claimed, 
makes anything but 
correct dancing 
physically impossi- 
ble. 





To take his lesson, 
the pupil puts his 
arms through two 
metal rings fastened 
by cords to a strong 
spring hooked into 
the ceiling. Placing 
a chair directly un- 
der the swivel to 
which the spring is 
hooked, he hauls the 
cords taut and 
dances around the 
chair. In doing so 
he is compelled to turn in the direction of 
the sliding foot, performing the second 
movement of the waltz. This, according 
to the inventor, is the secret of threading 
one’s way gracefully through the mazes 
of the crowded dance floor. 











PLANS are being completed by Sir Ross 
and Sir Keith Smith, British aviators, fora 
flight around the world soon, starting from 
London in a Vickers ‘‘Viking’”’ amphibian. 





Sculptors, Replacing “Upholsterers,” Re-Create Animals for Museum 


NDER the tanned skin of the lifelike. 


wild animal in a modern American 
museum is a statue created by a sculptor. 
Mounting of animals is no longer a task for 
an upholsterer, but for a sculptor-scientist. 
There was a time when a skin was sewed 
into a bag over a framework of sticks, and 
crammed as full as possible of hay or curled 
hair; but now our museum groups are 
genuine works of fine art. How improved 
methods of mounting are doubling and 
trebling the attendance at museums is re- 
vealed by the work of the Museum of 
Natural History of New York City in pre- 
paring its elephant group for the new 
African Hall. 


One Elephant Shot by Roosevelt 


Theodore Roosevelt shot one-of the ele- 
phants for this group; his son Kermit shot 
a second, and two more animals fell to the 
rifle of Carl Akeley—an artist and sculptor 
as well as explorer and scientist—to whom 
goes much credit for the new taxidermy. 

His first step in mounting an elephant 
skin is to make a clay statue of the animal 
in.a natural pose copied from his photo- 
graphs. This model is life size and it is 
finished with such attention to detail that 
it might conceivably be exhibited in a 
museum of art. Its purpose, however, is 
to provide a perfect body for the skin. 

The hide, tanned with vegetable juices— 
since the leather would not last long if 





ICTURES on the next page 

reveal how artist-sculptors 
are putting “life” into wild 
animal groups for the modern 
museum of natural history. 











tanned by the usual methods—is stretched 
over the clay and pressed firmly into the 
wrinkles until it fits as closely as the skin 
of a living animal. Then a heavy coating 
of plaster is placed on the outside of the 
skin, arranged in three sections to form a 
mold. When this plaster hardens, it is re- 
moved with the hide, and all the clay 
scraped away from the inside, leaving only 
the skin covered by its heavy coat of 
plaster. Inside the skin is then built a 
firm shell, hard as granite, made of layers 
of wirecloth, papier-maché and shellac, 
exactly similar to the original clay statue. 
Over this the skin is again stretched, the 
plaster removed—and the stuffed animal 
appears ag real as a living elephant, but 
light enough to be moved by hand. > 

For long-haired animals, such as Rocky 
Mountain sheep, a slightly different method 
is adopted, since it would be ‘almost im- 
possible to clean the plaster out of the coat 
if it were poured directly upon the hide. 


Here the animal is modeled in clay and a. 


coat of plaster placed directly over the clay 


model. This mold is cut:apart in sections, 
the clay removed, and a permanent model 
of papier-maché built up inside. Over this 
the skin is stretched. 

The group settings are copied from 
original photographs and artists’ sketches. 
For example, during his travels in tropic 
Africa, Mr. Akeley found a spot that in- 
cluded in a space 30 feet square all the 
important features of the jungles where the 
elephants live. This spot was carefully 
photographed from many angles, sketched 
by an artist, and mapped. Meanwhile an 
assistant scraped up a sample of the soil, 
plucked blades of grass and leaves from the 
trees, and now, in the cellars beneath the 
museum floors, that spot is being repro- 
duced for the elephant group in plaster, 
wax, and cloth. The position and color 
of almost every blade of grass is being 
copied from the original scene 6000 miles 
away. 


Leaves of Wax and Cotton 


Each plant leaf is made from a combina- 
tion of wax and cotton, painted with an air- 
brush. Blades of grass are reproduced by 
coating thin cloth with wax and cutting it 
into strips. Lizards, snakes, and insects 
that appear in the scene are either modelled 
from wax, or blown from glass and sus- 
pended from invisible wires. To prepare a 
group 30 feet square may require five 
years’ work. 
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How skins of wild boars are fitted over mountings of burlap and 
papier-miché. The beasts were first modeled in clay 


© Keystone 











A sculptor in the American Museum of 

Natural History is shown at work 

mounting the head and six-foot tusks 

of the largest female elephant ever 

killed. It will form part of the new 
African group 

















The skin of this lifelike elephant was first fitted over a clay model designed by Carl 
Akeley, sculptor and hunter, who is shown standing beside the animal 








The photograph at 
the left shows ex- 
perts assembling 
bones of a Dinosaur 
Triceratops. These 
bones are often found 
embedded in earth 
and rock and must 
be carefully chiseled 
out 








Over a clay model the skin of a 

dachshund is carefully fitted, later to 

receive a removable plaster shell for 
accurate and permanent mounting 







































































The hide and model of a rhinoceros receive a plaster coat Here the skeleton of a prehistoric horse is being carefully 
preparatory to making a mount for the skin articulated for preservation in the museum 
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Pipe Pushed through Earth Lays Itself 








EXTENSION HANDLE 
sgRITTED HERE 





Above: Pointed pipe held in its 

carriage. A five-foot sweep of the 

handle (at right) advances car- 
riage one inch 


A PIPE-LAYING machine that pushes 
the pipe through the soil between pits 
dug at intervals of about 30 feet along a 
street is eliminating costly excavation 
work and continuous trenches in Portland, 
Ore. 

When the machine is in action, the pipe 
is held in a carriage that moves along a 
steel runway. Two short handles adjust an 
eccentric so that the pipe is held firmly. A 
long handle works on the same principle as 
a jack, advancing the carriage one inch for 
every five-foot sweep. After the pipe, with 
tts pointed steel end, has been driven into 





the soil for 18 inches, the carriage is re- 
turned to its original position for another 
shove. 

The inventor finds that two men operat- 
ing the handle are able to exert on the pipe 
a pressure of 20 tons, which is sufficient to 
drive a pipe of ordinary size through any 
soil unless rock is encountered. A one-inch 
pipe can be laid in this manner by a single 
workman. 

Where the soil is easy to penetrate, as 
much as 150 feet cf pipe has been shoved 
ahead from one location without deviating 
from a straight course. 
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Mechanical Instructor 
Teaches Waltzing 


i seal comes a simple mechanical dancing 
instructor, invented by C. G. Sweet, a 
dancing master of Los Angeles, Calif., not 
only to teach, but to force awkward begin- 
ners to make their 
feet behave and to 
turn always in the 
proper direction. 

Whereas a human 
teacher can merely 
guide his pupil, the 
new mechanical 
master, it is claimed, 
makes anything but 
correct dancing 
physically impossi- 
ble. 

To take his lesson, 
the pupil puts his 
arms through two 
metal rings fastened 
by cords to a strong 
spring hooked into 
the ceiling. Placing 
a chair directly un- 
der the swivel to 
which the spring is 
hooked, he hauls the 
cords taut and 
dances around the 
chair. In doing so 
he is compelled to turn in the direction of 
the sliding foot, performing the second 
movement of the waltz. This, according 
to the inventor, is the secret of threading 
one’s way gracefully through the mazes 
of the crowded dance floor. 














PLANS are being completed by Sir Ross 
and Sir Keith Smith, British aviators, fora 
flight around the world soon, starting from 


London in a Vickers “Viking” amphibian. 





Sculptors, Replacing “Upholsterers,” Re-Create Animals for Museum 


NDER the tanned skin of the lifelike. 


wild animal in a modern American 
museum is a statue created by a sculptor. 
Mounting of animals is no longer a task for 
an upholsterer, but for a sculptor-scientist. 
There was a time when a skin was sewed 
into a bag over a framework of sticks, and 
crammed as full as possible of hay or curled 
hair; but now our museum groups are 
genuine works of fine art. How improved 
methods of mounting are doubling and 
trebling the attendance at museums is re- 
vealed by the work of the Museum of 
Natural History of New York City in pre- 
paring its elephant group for the new 
African Hall. 


One Elephant Shot by Roosevelt 


Theodore Roosevelt shot one of the ele- 
phants for this group; his son Kermit shot 
a second, and two more animals fell to the 
rifle of Carl Akeley—an artist and sculptor 
as well as explorer and scientist—to whom 
goes much credit for the new taxidermy. 

His first step in mounting an elephant 
skin is to make a clay statue of the animal 
in.a natural pose copied from his photo- 
graphs. This model is life size and it is 
finished with such attention to detail that 
it might conceivably be exhibited in a 
museum of art. Its purpose, however, is 
to provide a perfect body for the skin. 

The hide, tanned with vegetable juices— 
since the leather would not last long if 





ICTURES on the next page 

reveal how artist-sculptors 
are putting “life” into wild 
animal groups for the modern 
museum of natural history. 











tanned by the usual methods—is stretched 
over the clay and pressed firmly into the 
wrinkles until it fits as closely as the skin 
of a living animal. Then a heavy coating 
of plaster is placed on the outside of the 
skin, arranged in three sections to form a 
mold. When this plaster hardens, it is re- 
moved with the hide, and all the clay 
scraped away from the inside, leaving only 
the skin covered by its heavy coat of 
plaster. Inside the skin is then built a 
firm shell, hard as granite, made of layers 
of wirecloth, papier-maché ‘and shellac, 
exactly similar to the original clay statue. 
Over this the skin is again stretched, the 
plaster removed—and the stuffed animal 
appears as real as a living elephant, but 
light enough to be moved by hand. 

For long-haired animals, such as Rocky 
Mountain sheep, a slightly different method 
is adopted, since it would be ‘almost im- 
possible to clean the plaster out of the coat 
if it were poured directly upon the hide. 
Here the animal is modeled in clay and a 
coat of plaster placed directly over the clay 


model. This mold is cut: apart in sections, 
the clay removed, and a permanent model 
of papier-maché built up inside. Over this 
the skin is stretched. 

The group settings are copied from 
original photographs and artists’ sketches. 
For example, during his travels in tropic 
Africa, Mr. Akeley found a spot that in- 
cluded in a space 30 feet square all the 
important features of the jungles where the 
elephants live. This spot was carefully 
photographed from many angles, sketched 
by an artist, and mapped. Meanwhile an 
assistant scraped up a sample of the soil, 
plucked blades of grass and leaves from the 
trees, and now, in the cellars beneath the 
museum floors, that spot is being repro- 
duced for the elephant group in plaster, 
wax, and cloth. The positidn and color 
of almost every blade of grass is being 
copied from the original scene 6000 miles 
away. 


Leaves of Wax and Cotton 


Each plant leaf is made from a combina- 
tion of wax and cotton, painted with an air- 
brush. Blades of grass are reproduced by 
coating thin cloth with wax and cutting it 
into strips. Lizards, snakes, and insects 
that appear in the scene are either modelled 
from wax, or blown from glass and sus- 
pended from invisible wires. To prepafe a 


group 30 feet square may require five 


years’ work. 
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How skins of wild boars are fitted over mountings of burlap and 
papier-mfiché. The beasts were first modeled in clay 


© Keystone 





A sculptor in the American Museum of 

Natural History is shown at work 

mounting the head and six-foot tusks 

of the largest female elephant ever 

killed. It will form part of the new 
African group 











The skin of this lifelike elephant was first fitted over a clay model designed by Carl 
Akeley, sculptor and hunter, who is shown standing beside the animal 








The photograph at 
the left shows ex- 
perts assembling 
bones of a Dinosaur 
Triceratops. These 
bones are often found 
embedded in earth 
and rock and must 
be carefully chiseled 
out 





Over a clay model the skin of a 

dachshund is carefully fitted, later to 

receive a removable plaster shell for 
accurate and permanent mounting 
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The hide and model of a rhinoceros receive a plaster coat Here the skeleton of a prehistoric horse is being carefully 
preparatory to making a mount for the skin articulated for preservation in the museum 
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Harnessed Vibrations Drive Strange New Motor 
Power that Razed Walls of Jericho Now Turned to Use by Means 
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the people heard the sound of the trum 


ARNESSING a pulley with a web 

belt attached to a small, rapidly 

vibrating bar of iron, Leslie R. 
MacDonald, of Montreal, Canada, claims 
to have devised a new and remarkably 
efficient source of power—a motor without 
armature, commutator, or brushes, and 
with no rotating parts except for the 
whirling drive pulley actuated by the 
vibrating bar. 


Recognized by the Ancients 


The power of harmonic vibrations has 
been recognized for ages. There is an 
ancient story about an old fiddler who had 
been thrown out of the castle of an angry 
prince. Sitting down near the moat, the 
fiddler proceeded to “fiddle down the 
bridge.” 

Similarly, according to the Biblical 
account, the shouts of the multitude of 
Israelites under Joshua, mingling with 
the blast of trumpets, 
brought down the walls 
of Jericho. 

Mr. MacDonald’s re- 
cent invention of a motor 
to turn harmonic vibra- 
tions to practical use, is 
due, he says, to an acci- 
dental discovery made 
while repeating a fa- 
miliar experiment in 
physics called ‘‘Melde’s 
Experiment.” In this, a 
string running horizon- 
tally over a pulley is ~&, 
attached at one end to = 
a small weighted pan, 
while the other end is 
fastened to a _ tuning- 
fork set in motion by an 
alternating current. 

As the fork vibrates, 
the string, instead of 
moving back and forth, 
as one might naturally 
expect, vibrates up and 
down with a snakelike 
whipping motion. ‘4 
Against this vibrating J/ .. 





**So the people shouted when the priests blew with the trumpets: and it came to pass, when 


t, and the people shouted with a great shout, that the 
walls fell down flat.’?—From Biblical account of the fall of Jericho—Joshua VI : 20 


string MacDonald placed a wooden spool 
slipped onto a screwdriver. The spool re- 
volved rapid'y! 

Realizing the possibilities of this phe- 
nomenon, the inventor arranged to main- 
tain the vibrations of the fork with an 
electromagnet—and his new motor was 
born! 

The perfected design includes elements 
for maintaining free vibrations electrically, 
and a flexible member so tensioned as to 
allow harmonic waves to be produced in it 
in such a manner that they perform useful 
work by turning a pulley. 

The motor is a compact arrangement for 
producing vibration synchronous with 
the cycle of the alternating current used 
for power. A heavy vibrating member of 
laminated iron is pivoted above an electro- 
magnet, with the free end held between 


of Alternating Current, Vibrating Spring, and Pulley 


two coiled springs, by means of which the rate 
of vibration can be controlled. Above one end 
of the vibrating member is a pulley, with a 
web belt encircling it, and ending in a tension 
spring fastened to the body of the machine. 


As the magnet pulls down the vibrating 
member, the spring and belt 
pull the pulley forward a 
fraction of a revolution. But 
when the current is reversed, 
the polarity of the magnet is 
changed, and the vibrating 
member springs back. One 
would expect this movement 
to make the belt drag back 
the pulley, thus neutralizing 
the gain previously made, but 
this is not the case. The 
same whipping action takes 
place, it is claimed, that 
occurs in Melde’s experiment. 
The pulley not only holds the 
previous gain, it is said, but 
actually seems to move for- 
ward a trifle as the belt whips back over it. 
Thus far, one horsepower is about the 
maximum developed, but the efficiency is 
said to be high. 


A Slow Speed Machine 


The only winding on the new motor is 
that of a simple, insulated wire coil. No 
transformer is needed, and it is said to be 
impossible to burn out the motor, if it is 
operated on the voltage and frequency for 
which it is designed. ‘The motor is essen- 
tially a slow-speed machine with high 
starting torque, and can be designed to ad- 
just itself to take.care of the load as it 
increases, thus tending to maintain a speed 
that is constant. 

A striking example of its ability to fit 
into unusual spaces is its possible installa- 

tion on a sewing ma- 











chine. For this purpose 
it is made long and flat, 
permitting concealment 
and connection with an 
outside pulley. 
Inasmuch as the new 
motor has no brushes or 
other parts to wear out 
easily, and no bearings to 
require oil, and because 





experiment that revea 


The new motor (above) and Leslie R. 
MacDonald pertoventng the tuning-fork 

ed the possibility 
of harnessing harmonic vibrations 


of its simple construction 
and slow speed of rota- 
tion, the inventor. pre- 
dicts practical as well as 
experimental value for 
his device. 








(SHAFT TO BE ROTATED] 
TENSION SPRING 








How power is derived from vibra- 

tions caused by alternating cur-= 

rent is described by this diagram | 
of the motor elements 
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wn Boat Skims Ice or Water ‘) va Hot Lunch on the Run 

ick SPEEDY air-propelled iceboat de- hy grsapanapeesios a quick, hot lunch in Java 

ee signed either to skim over the ice or is no trick if you can catch up with 

‘he to cruise in the open water was an innova- the restaurant, for the quick lunch pro- 
tion for winter sport enthusiasts at St. bis prietors travel the streets of Batavia with 

an Moritz, Switzerland, during the last season. ae cookstove, tables, service, napkins, and all, 

a The novel machine is a combination sled slung over their shoulders. 

“f and motorboat body, equipped with an air- The meals are said to be well cooked. 

| : plane motor and propeller. 

: On an icefield the machine has attained dt ie Thrills in a Tire 

it. a speed of more than 60 miles an hour, \\ 

we carrying three passengers. One of its 4 \ |_OOFmNs the loop 

: chief advantages over the ordinary ice- mS in an old auto tire 

» yacht is its stability. It rides on four 4 is the latest game, in- 
runners, one at each corner, instead of the vented by Teddy 
long rudder strip and two runners with ; Ayers, of San 
which the usual iceboat is equipped. Thus 4 Francisco, Calif. 

is the danger of capsizing in a sudden squall 16 The youngster 

lo or puff of wind is avoided. : © Keystone clings to the in- 

“a A similar boat, constructed by Pierre side of the tire, 

is Proul, of Redbank, outdistanced other ice Monster Blossoms : - while some grown- 
craft on the Shrewsbury River, N. J. aE. R: up sets the tire on 

a IGANTIC blossoms a edge and gives it a 

4 ‘ fashioned of brilliant 3 _— shove. Carried 

h Vacuum Grooms Prize Bull cambric made their bear- a heels over head a. 

1- ers seem diminutive in a “ey dozen times a sec- 

4 recent New York City ond as the tire 

street pageant. The arti- rolls along, the 
t — bong’ were _ — ae the 
rom 10 to 20 times larger sas oop with as many 

than the real blossoms. A rr sy Ag _ thrills as he would 

a poppy was reproduced in receive in an elab- 

P a flower that was 20 inches across its petals. orate amusement park. The champion 

: With the flowers as a standard of mea-__ looper is said to have made 200 successive 


surement, spectators could easily imagine loops and yet been able to stand erect at 








MASSAGING a prize bull with a vac- 
uum cleaner is the latest wrinkle for 
winning blue ribbons in cattle shows. 
After an animal has been groomed thor- 
oughly by other methods, the sweeper is 
said to draw at least a handful of dust. 

The appearance of animals is considered 
so important at these shows that they are 
not only curried and groomed, but even 
their horns and hoofs are polished. The 
bull pictured was a prize winner in all con- 
tests, taking first prize in the senior bull 
class at Waterloo, Iowa, and a blue ribbon 
at St. Paul, Minn. 


Engines Make 25,000 Miles 


‘THE increasing reliability of airplane 
engines is demonstrated by the aston- 
ishing mileage achieved by planes making 
daily flights between London and Paris. 
These: engines make 10,000 miles before 
they are overhauled. Several are still in 
serviee after having flown 25,000 miles. 








that the marchers were fairy people. 


the finish. 





Ten-Mule Team Hauls Freight Cars through City Streets 


Or’ account of city ordinances, it is now 
illegal for railroads owning tracks on 
Broad Street, Philadelphia, to operate en- 
gines over the street. Instead, 10-mule 
teams pull the cars over the street to a 
point where the freight can be picked 





Mule. power 


up by a locomotive for its destination. 

But until a horse was hitched in the lead 
of the first team of mules, the driver had 
constant trouble. Because the horse is: 
more docile and obeys orders, the mules. 
follow the leader without balking. 
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the place of the locomotive in hauling freight cars over 


takes 
tracks on Broad Street, Philadelphia, where ordinances prohibit steam engines 
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Boy’s Voice Climbs Above 
Piano’s Highest Note 
Super-Range Surpasses the Greatest 























HE highest tone 
ever sung by a 
human voice is 
more than half an 
octave above the up- 
per limit of a piano 
keyboard and more 
than two octaves 
higher than Galli- 















Curci’s highest! It is 
so high, in fact, that 
a testing whistle is required to determine 
just how high it is. 

This tone comes from the marvelous 
throat of Robert Murray, a 12-year-old 
boy, whose training before he began the 
study of music in New York City, con- 
sisted of imitating the melodious notes of 
birds at his home in Tacoma, Washington. 

In recent tests the boy far outdistanced 
his accompanist, reaching the A above the 
highest C on the piano. This is a world’s 
record—12 full tones above the highest 
ever sung before, and two and one half 
octaves above the so-called “high C” that 
is the goal of the 
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Murray singing the 
highest note ever 
reached by human 
voice. His range is 
nearly six octaves 
—from C below 
middle C to A 
above the piano 
keyboard 











The three-octave range 
of José Mardones, noted 
basso, is considered ex- 
traordinary; yet he 
sings only one tone lower 
than Robert Murray 


Galli-Curci’s voice 
ranges over 214 octaves 
—from low B flat to 
high F. Robert sings 
two octaves higher 























end would extend 
Over many feet. 
Finally, the shapes of 
the various mouth 
and nasal cavities can 
be altered at the will 
of the singer, thus 
producing the same 
result that the cornet 
player accomplishes 
by means of his keys. 





























shape of his lips as he blows into the mouth- 
piece. He can still further change the 
pitch of a note by means of keys manipu- 
lated with his fingers, the action of the keys 
being to change the length of the vibrating 
column of air in the winding brass tube. 

In the larynx, says Doctor Miller, the 
vocal cords correspond to the lips of the 
cornet player, since both are set in vibra- 
tion by the air driven up by the lungs. 
Similarly, the twistings and windings of the 
cornet tube correspond to the cavities in 
the mouth and nose, which if placed end to 


It has been demon- 
strated that the larynx alone is capable of 
16,000 adjustments and readjustments of 
shape affecting voice production. 
According to Doctor Miller, Robert 
Murray’s vocal cords are exceptionally 
strong, elastic, and flexible—thus enabling 
him to shorten them to a remarkable de- 
gree for the production of very high notes— 
and his resonance cavities are far better 
adapted for perfect singing than the aver- 


- age. In addition, the boy possesses rare 


musicianship, memory, and _ interpretive 
ability. The apparatus—called the Galton 
whistle—used in test- 





operatic tenor. The 
low limit of his voice 
is the C below middle 
C—or only one full 
tone higher than the 
lowest note of José 
Mardones, basso of 
remarkable range. 

Thus the full range 
of Robert’s voice is 
nearly six octaves! 

Almost as remark- 
able is the fact that 
through modern 
scientific training, the 
voice probably will be 
preserved through 
adolescence. After 
scientific study of the 
boy’s throat, Dr. 
Frank E. Miller, New 
York throat special- 
ist, predicts that the 
voice almost certainly 
will be a tenor. By a 
method entirely new 
in vocal training, 
scientists expect to 
place the voice before 
the change comes, 
thus overcoming the 
usual break. 

Doctor Miller com- 
pares the act of sing- 
ing to the playing of 
a cornet, in which the 
player produces the 
sound by varying the 
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Can Your Child Become a Great Singer? 


ERE are four important tests ap- 
plied by experts in determining 
whether a child has an unusual voice: 
More than two octaves 
—the average range for children’s 
voices —is exceptional. 
2. Quality of tone. Most untrained important. 





voices possess not more than four or 
five good, clear tones. 

3. Resonance. A singing voice must 
possess carrying quality at the outset 
if it is to fill a concert hall. 

4. Musical ear —a quality that is all 





Upper limits of Robert 
Murray’s voice are tested 
with a Galton whistle, 
illustrated above. The 
pitch of the whistle is 
regulated by a screw cap 


ing the upper limit of 
Robert’s voice, con- 
sists of a small-bore 
piston whistle  at- 
tached to a rubber 
bulb. The pitch is 
regulated by means of 
a screw cap on the 
top, each turn of the 
screw raising the 
pitch half a tone. 

The test was made 
in clear, bright 
weather, since Rob- 
ert’s voice, like those 
of other singers, va- 
ries_ slightly with 
changes in atmos- 
pheric conditions. He 
is able to reach a 
higher note when the 
humidity is low and 
the barometer high. 

The highest note 
ever reached hereto- 
fore was attained by 
a woman, according 
to the testimony of 
the celebrated com- 
poser, Mozart. More 
than 100 years ago, 
Lucretia Agujari sang 
three octaves above 
middle C, yet Robert 
Murray’s high note is 
almost five .s¢ctaves 
above middle C, an 
unpreeedented range. 
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cpp? tests of driving skill were a feature 
of automobile games recently held for 
amateur drivers. To test the exactitude 
with which a car could be controlled, for 
example, a large seesaw -was mounted on 
truck wheels in the center of the street. 
Each contesting driver was required to 
drive up one side and stop in the center in 
such a way that by balancing in his seat, 
he could “‘teeter’’ with his car. 

Though the feat is seemingly almost im- 
possible—for few drivers ever know, or need 
to know, the location of the center of 
gravity in their cars-—several of the con- 
testants are reported tu have succeeded in 
achieving it. 








Keep Blossoms Fresh in 
a Potato Vase 


| aly gps are excellent receptacles 
for the stems of cut flowers, permitting 
the arrangement of bouquets in ways that 
often cannot be obtained with the usual 
china flower-holders. The holes to receive 
the stems may be bored in the potato with 

















Place the stems of the blossoms in . 
holes bored in the potato 


the point of a paring-knife. It is claimed, 
although upon what grounds it is not 
known, that if the stems of cut flowers are 
placed in a potato, they will remain fresh 
longer than those kept in water. 





Universal Locknut Makes 
Bolts from Scrapheap 


UNIVERSAL locknut that will hold 

on unthreaded bolts has been patented 

by J. A. Wheeler, of Bloomington, Cali- 
fornia. It consists of a concave piece of 
steel like a heavy 
washer, with the 

hole threaded 

and split by four 
radiating saw- 
cuts. When this 


Jaws 
grip nut is hammered 
. ie flat, the jaws will 
to grip with great 


force the smooth 
izon bolt. The 
threads of the nut are of special design, 
being shaped like the teeth. of a saw. 


AFTER Using 








Can You Teeter Your Auto on the Center of a “Seesaw”? 























Load on Each Car Wheel Can Be Measured 


| rmaperoncngs of European railroad roll- 
ing stock are now able to measure the 
load of engines and freight cars on the rails, 
and to determine whether each wheel is 
bearing its share of the weight. The ma- 
chine that thus can weigh a locomotive a 
wheel at a time was recently perfected. 

It consists of two parts—the weighing 
mechanism proper and a strongly braced 
carriage for moving it about in the pits 
under the cars. The cars themselves are 
not moved during the weighing, as it is 
easier to move the scale. 

The weighing apparatus consists of two 
oil presses with the pistons so accurately 
fitted in the cylinders that no packing is 
necessary. The motion of the piston is 
therefore frictionless for practical purposes; 
hence the oil pressure in the cylinders accu- 
rately measures the load on the piston top. 

Both pistons are attached to a single 
crosshead, fitted with projecting lugs that 
engage the flanges of the wheels. 


The pistons are connected with a hand 
pump, which raises the crossbeam and the 
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HAND PUMPS 





Oil pressure in the cylinders mea- 
sures the load when hand pumps 
raise the wheel 


car. When the wheels are clear of the 
track, the pressure shown on the gages is 
taken to be the weight on the wheels. 
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Driver Has Arm Rest in 
New Limousine 


N arm rest for the driver on the inside 

of the auto door, is one of the con- 

veniences of a limousine recently com- 

pleted by an American builder of custom 

bodies. The chauffeur’s elbow rests com- 

fortably on a cushion attached to the door 
frame. 

Another simple convenience has been 
achieved in the body by leaving a space 
about eight inches deep under the front 
seats. This provides room for umbrellas 
or parcels. 





Combination Tool Cleans 
Pipe-Bowl and Stem 


pour cutting-blades, like two knives 
mounted back to back, make short 
work of the ‘‘cake” ina pipe. The novelty 
cleaner also has a long stem-reamer that 
will remove all obstructions from the pipe- 
stem. When not in use, the reamer folds 
across the top of the cutter. 

The pipe shown below is made for auto- 
mobilists. It is provided with a hinged 
metal cover. 
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Blades to cut the ‘‘cake’” and a 
reamer to clean the stem 
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WHEELBARROW RACES 
are the most hotly contested 
events in the annual track 
meets at San Quentin prison, 
Calif., inside the prison walls. 
One prisoner holds the axle of 
a small wheel in his hands, 
while his partner, grasping 
his legs, propels him down 
the track 


MATCHES, A GLUE POT, 
and a stick of cedar picked up 
on the beach were the ma- 
terials out of which Leonard 
Kent, 15-year-old Seattle 
boy, constructed his ukulele 
illustrated below. From the 
cedar he carved the stem of 
the instrument, using the 
matches for frets. The ukulele 
is said to possess excellent 
tone 


CARVED FROM NATIVE STONE on a rocky seacoast, 
a statue of Neptune is the novel ornament of a villa on the 
Italian Riviera. Wind and sea carved the stone into a rough 
semblance of a seated figure, and artists completed the work 
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Courtesy Paramount Pictures 


IN A MOVIE SHIPWRECK, the 
actors usually get wet, but the sinking 
vessel seldom does. Though the decks of 
a liner used by one company are usually 
seen on the screen at a perilous angle, and 
though lifeboats are always launched 
“just before the ship sinks beneath the 
waves,” a complete view of the scene 
would disclose the supposedly sinking 
vessel built on a flat bottomed canal barge, 
with its decks tilted at an angle to give the 
desired effect. If the scenario calls for a 
storm, the vessel is made to roll or pitch 
by rocking the barge. 

The actors, wearing life preservers, 
group themselves at the stern of the barge 
and at the director’s command rush to 
the decks and stage their thrilling battle 

for places in the lifeboats 
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THE STRONGEST SKULL 
and the stiffest neck on record 
belong to Siegmund Breit- 
bart, known as the “Iron 
King,” who supports a three- 
inch iron pipe on his head 
while the pipe is bent by 20 
men. The pressure on his 
skull is more than 150 pounds 
to the square inch 


BEES WILL NOT STING 
while they are swarming, and 
will alight on almost any 
object. To demonstrate this, 
the veteran beekeeper shown 
below offered his chin to a 
swarm and several thousand 
bees affixed themselves to his 
face. To induce the swarm 
to gather, the queen bee was 
placed in a little wire cage 
under the keeper’s chin 


ROLLING AIRPLANES INTO THEIR HANGARS has 
been simplified by the use of a small tractor and dolly. By 
employing a straight towbar with a toggle joint at each end, 
the driver of the tractor can guide tl:< plane without assistance 








Ondhly - 





CULL 
record 
Breit- 
“cc I ron 
three- 

head 
by 20 
n his 
2unds 


‘ING 
, and 

any 
this, 
10wn 
toa 
sand 
o his 
jarm 


cage 





3 

















May, 1922 


Army Bombards 


H° much gas does it take to kill a 
man? 

At the Lakehurst, N. J., proving grounds, 
army officers are continually conducting 
tests to find out by gassing, not men—but 
goats. 

The chief reason for these tests is the in- 
creasing use of poison gas in peacetime. 
Already gas is being employed on a small 
scale to exterminate the boll weevil and 
other insect pests, as well as to destroy rats 
and vermin. And were it not for the danger 
of killing human beings, still more impor- 
tant results might be achieved. Thus, 
accurate knowledge of exactly what con- 
centration of gas is harmful to man is of 
great practical importance. 


Batteries Shell Trenches 


' In making the tests, gas is liberated 
either from containers, in clouds, or by the 
explosion of gas shells fired from a battery 
at trenches that imitate conditions in the 
late war. The effect of the fire is judged 
both by the behavior of goats tethered in 
the trenches, and by analyzing the gas 
collected later in automatic gas samplers. 

The sampler consists of a glass bottle 
placed inside a wooden box, the sides of 
which are about an inch thick. After a 
vacuum has been created iff the bottle, the 
neck of it is closed by a rubber stopper 
penetrated by a short section of rubber 
tubing that ends in a thin glass tube 
sealed with a metal stopper. 

To the stopper is fastened a chain and a 
heavy lead weight. When the sampler is 
placed in the trench, the weight is held up 
in a swinging hook that can be released by 
closing the circuit of an electromagnet on a 
wooden arm fastened to the container. A 
pinchcock on-the rubber tube closes the 
bottle after the gas has been admitted. 
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Goats with Gas in Safety Tests 
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at the Lakehurst poring ounds. 
in the trench, surroun Ay 
awaits its doom as a battery opens 


When the trenches are shelled, flying 
shell fragments break the glass tubes, which 
are in exposed places. The air, laden with 
the poison gas, rushes in to fill the vacuum 
in the bottle. By analyzing the contents 
of the bottle later, observers in a near-by 
steel tower can determine the exact density 
of the gas in the trench. In addition, the 





A view of one of the experimental trenches 
The goat 
by gas samplers, 
re with 
gas shells. A sampler is shown at the right. 














effect is judged by autopsies on goats 
tethered near by. 

However, since riot all the glass tubes are 
broken at the conclusion of the fire, the 
observers close a series of switches that 
energize the electromagnets. The heavy 
load weights fall and pull the stoppers from 
the bottles. 





Traveling Machine Shop Repairs Trucks on the Road 
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Courtesy The Commercial Vehic.e 


By ingenious arrangement of full repair equipment and drawers for small tools 
and parts, this tra eling power plant and repair shop is equipped for any emergency 


H°w is a man to keep his auto trucks in 
repair when they are out in the coun- 
try districts, far from a garage, for days at 
a time, as is the case in road construction 
work? 

One successful way is to carry the repair 
shop with the trucks. A Pacific Coast 
paving firm, for example, has converted an 
old truck into a completely equipped port- 
able garage by installing a special body 
and a compact mechanical outfit equipped 
to handle a majority of the repairs that 





would usually have to go to the machine 
shop. 

Power from the driveshaft is carried by 
an overhead shaft, belt, and pulley to the 
rear of the truck, where it operates an air 
compressor that will inflate tires, do paint- 
ing, or operate a riveting hammer. On the 
same shaft is a three kilowatt electric gen- 
erator that drives a tool grinder, a drill 
press, and a forge blower for the collapsible 
blacksmith’s forge. 

To carry the complete outfit of tools in 


such a small space, ingenious arrangements 
have been adopted for utilizing every inch 
of space inside the body. From the photo- 
graphs it will be seen that the sides of the 
truck can be let down, and that the mechan- 
ics stand upon these extensions while 
working at the bench. 

A complete electric lighting system makes 
it possible for the mechanics to doemergency 
work at night. 




















supplies 
power for the machine is shown in 
this close-up of the repair bench 


How overhead §shafting 
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WHEELBARROW RACES 
are the most hotly contested 
events in the annual track 
meets at San Quentin prison, 
Calif., inside the prison walls. 
One prisoner holds the axle of 
a small wheel in his hands, 
while his partner, grasping 
his legs, propels him down 
the track 


MATCHES, A GLUE POT, 
and a stick of cedar picked up 
on the beach were the ma- 
terials out of which Leonard 
Kent, 15-year-old Seattle 
boy, constructed his ukulele 
illustrated below. From the 
cedar he carved the stem of 
the instrument, using the 
matches for frets. The ukulele 
is said to possess excellent 
tone 


CARVED FROM NATIVE STONE on a rocky seacoast, 
a statue of Neptune is the novel ornament of a villa on the 
Italian Riviera. Wind and sea carved the stone into a rough 
semblance of a seated figure, and artists completed the work 


Courtesy Paramount Pictures 


IN A MOVIE SHIPWRECK, the 
actors usually get wet, but the sinking 
vessel seldom does. Though the decks of 
a liner used by one company are usually 
seen on the screen at a perilous angle, and 
though lifeboats are always launched 
‘just before the ship sinks beneath the 
waves,” a complete view of the scene 
would disclose the supposedly sinking 
vessel built on a flat bottomed canal barge, 
with its decks tilted at an angle to give the 
desired effect. If the scenario calls for a 
storm, the vessel is made to roll or pitch 
by rocking the barge. 

The actors, wearing life preservers, 
group themselves at the stern of the barge 
and at the director’s command rush to 
the decks and stage their thrilling battle 

for places in the lifeboats 
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THE STRONGEST SKULL 
and the stiffest neck on record 
belong to Siegmund Breit- 
bart, known as the “Iron 
King,’’ who supports a three- 
inch iron pipe on his head 
while the pipe is bent by 20 
men. The pressure on his 
skull is more than 150 pounds 
to the square inch 


BEES WILL NOT STING 
while they are swarming, and 
will alight on almost any 
object. To demonstrate this, 
the veteran beekeeper shown 
below offered his chin to a 
swarm and several thousand 
bees affixed themselves to his 
face. To induce the swarm 
to gather, the queen bee was 
placed in a little wire cage 
under the keeper’s chin 


ROLLING AIRPLANES INTO THEIR HANGARS has 
been simplified by the use of a small tractor and dolly. By 
employing a straight towbar with a toggle joint at each end, 
the driver of the tractor can guide th plane without assistance 
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How much gas does it take to kill a 
man? 

At the Lakehurst, N. J., proving grounds, 
army Officers are continually conducting 
tests to find out by gassing, not men—but 
goats. 

The chief reason for these tests is the in- 
creasing use of poison gas in peacetime. 
Already gas is being employed on a small 
scale to exterminate the boll weevil and 
other insect pests, as well as to destroy rats 
and vermin. And were it not for the danger 
of killing human beings, still more impor- 
tant results might be achieved. Thus, 
accurate knowledge of exactly what con- 
centration of gas is harmful to man is of 
great practical importance. 


Batteries Shell Trenches 


’ In making the tests, gas is liberated 
either from containers, in clouds, or by the 
explosion of gas shells fired from a battery 
at trenches that imitate conditions in the 
late war. The effect of the fire is judged 
both by the behavior of goats tethered in 
the trenches, and by analyzing the gas 
collected later in automatic gas samplers. 

The sampler consists of a glass bottle 
placed inside a wooden box, the sides of 
which are about an inch thick. After a 
vacuum has been created if the bottle, the 
neck of it is closed by a rubber stopper 
penetrated by a short section of rubber 
tubing that ends in a thin glass tube 
sealed with a metal stopper. 

To the stopper is fastened a chain and a 
heavy lead weight. When the sampler is 
placed in the trench, the weight is held up 
in a swinging hook that can be released by 
closing the circuit of an electromagnet on a 
wooden arm fastened to the container. A 
pinchcock on the rubber tube closes the 
bottle after the gas has been admitted. 
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Army Bombards Goats with Gas in Safety Tests 








in the trench, surroun 


When the trenches are shelled, flying 
shell fragments break the glass tubes, which 
are in exposed places. The air, laden with 
the poison gas, rushes in to fill the vacuum 
in the bottle. By analyzing the contents 
of the bottle later, observers in a near-by 
steel tower can determine the exact density 
of the gas in the trench. In addition, the 





A view of one of the experimental trenches 
at the Lakehurst nee A gengnee The goat 

by gas samplers, 
awaits its doom as a battery opens fire with 
gas shells. A sampler is shown at the right. 

















effect is judged by autopsies on goats 
tethered near by. 

However, since not all the glass tubes are 
broken at the conclusion of the fire, the 
observers close a series of switches that 
energize the electromagnets. The heavy 
load weights fall and pull the stoppers from 
the bottles. 
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Courtesy The Commercial Vehic.e 


By ingenious arrangement of full repair equipment and drawers for small tools 
and parts, this tra eling power plant and repair shop is equipped for any emergency 


H°* is a man to keep his auto trucks in 

repair when they are out in the coun- 
try districts, far from a garage, for days at 
a time, as is the case in road construction 
work? 

One successful way is to carry the repair 
shop with the trucks. A Pacific Coast 
paving firm, for example, has converted an 
old truck into a completely equipped port- 
able garage by installing a special body 
and a compact mechanical outfit equipped 
to handle a majority of the repairs that 


would usually have to go to the machine 
shop. 

Power from the driveshaft is carried by 
an overhead shaft; belt, and pulley to the 
rear of the truck, where it operates an air 
compressor that ‘will inflate tires, do paint- 
ing, or operate a riveting hammer. On the 
same shaft is a three kilowatt electric gen- 
erator that drives a tool grinder, a drill 
press, and a forge blower for the collapsible 
blacksmith’s forge. 

To carry the complete outfit of tools in 


such a small space, ingenious arrangements 
have been adopted for utilizing every inch 
of space inside the body. From the photo- 
graphs it will be seen that the sides of the 
truck can be let down, and that the mechan- 
ics stand upon these extensions while 
working at the bench. 

A complete electric lighting system makes 
it possible for the mechanics to doemergency 
work at night. 




















supplies 
power for the machine is shown in 
this close-up of the repair bench 
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What Makes the Noises that Mar Radio 


Popular Science M onthly 


Concerts? 


Static, Wireless Waif of the Air, Is the Only Interference that 
Can’t Be Remedied; Don’t Let the Others Worry You 


\ N YHAT is static? What will it do to 
my radio set? What other kinds 
of interferences will bother me?” 

These are typical questions that are 
asked as summer—the worst season for 
interferences with wireless messages— 
approaches. Stations interested only in 
code work are seldom seriously affected for 
any great lengths of time, but amateurs 
whose chief recreation is the picking up of 
broadcasted concerts and lectures are liable 
to be interrupted continually by series of 
strange, unaccountable noises. 

Many complaints of interference have 
already been made by new users of radio 
receivers. They tune in as usual and every- 
thing is working well when suddenly— 
bang! gr-r-r—whee-e-e-! somebody or 
something butts in and they lose the music 
and their tempers! 


Two Main Sources of Trouble 


These radio interferences may come from 
one of two sources. Many of them are due 
to amateurs with powerful regenerative 
sets who operate without 
understanding their sta- 











loop antenna, a ‘‘detective’’ automo- 
bile has been employed to ferret out 
interfering radio stations 


lists of stations published by the govern- 
ment and sold by the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., at 15 cents each, the 
location of a station and the name of the 
owner can be learned. 

If the interrupting station does not give 


its call letters, the district radio inspector 
may be asked to focus direction finders on 
it and bring the owner to justice, but he 
should not be bothered unless a station jg 
clearly violating the law. 


How Disturbers Are Detected 


Many interesting methods have been 
devised to ferret out inte fering stations, 
Most of them include the loop aerial be- 
cause of its directional properties. The 
work can be carried out from official sta- 
tions, but for heavily populated districts a 
scouting automobile equipped with a sen- 
sitive set and a loop antenna has been em- 
ployed in tracking down the culprits. 

A very efficient receiver will also bring in 
all sorts of hums and buzzes from electric 
light and power lines, trolley car motors, 
and automobile magnetos. Violet ray ap- 
paratus may be heard at work in neighbor- 
ing boudoirs, as may X-rays boring their 
paths into troubled human interiors, and 
lightning-rod agents producing miniature 
lectrie storms. An antenna that runs 
parallel to wires near by 
will pick up current from 





tions. The remainder come 





from the most uncon- 
trollable force in the radio 
universe—static. 

The real cause of the 
trouble can usually be dis- 
covered by an experienced 


A Double Radio Treat for “Popular 


Science” Readers 


The Man Who First Awakened the World to 


them and produce noises 
in the receiver, but if it is 
at right angles to near-by 
wires there will be little 
trouble unless it happens 
to touch one. 

The worst disturber of 





radio man, but the blame 
should not be attached to 
any one until it is defi- 
nitely located. In a local- 
ity where there are many 
transmitting stations, sig- 
nals from them may break 
up a concert. The allot- 
ment of different wave 
lengths to their respective 
classes of transmitting sta- 
tions theoretically per- 
mits the concert and vari- 


the Future of Radio 


JACK BINNS 





whose historic ‘‘CQD” call from the steamship Republic, on January 
23, 1909, saved 1650 lives in what was the first and remains the 
most spectacular wireless rescue at sea : 


Writes His Magazine Articles Exclusively for 


‘‘Popular Science Monthly.’’ 


Read the first radio article by Jack Binns in our June issue, 


the ether is “‘static.” Lis- 
ten in while a thunder- 
storm is approaching and 
at the same time watch 
with the eyes for the 
‘ lightning flashes. Do not. 
watch too long! Pull the 
lightning switch and 
ground the aerial before 
the storm is overhead. 
The instant you see 
the flash you hear a 

















ous messages to go out at 
the same time with as 
little interference as three 
trains would create for 
each other if they were all 
en route from New York 
to Buffalo, but going via 
the Erie, Lackawanna, 
and New York Central re- 
spectively. In practice, 
however, collisions occur 
in the receiver that sound 
like the three trains meet- 
ing at a common point 
while running a mile a 
minute. 

The remedy, when sig- 
nals clash, is to find out 
where they come from, 
after all efforts to tune out 
the intruders have failed. 
Every sending station is 
required by law to sign its 
call letters to each message 
by transmitting them in 
code or repeating them 
with the voice so that all 
who hear the station may 
identify it. By using the 





WHEN JACK BINNS sent out from the sinking Republic the first 
wireless call in a disaster at sea, putting on every tongue that thrilling 
signal, ‘‘CQD,” (now ‘“‘SOS”’) and making two continents ring with 
his exploit, he unknowingly forecast the myriad marvels of radio 
today. Jack Binns was one of the first commercial wireless opera- 
tors; he has kept abreast of the subject ever since, and besides that, 
he is a trained journalist, a newspaper writer of many years’ experi- 
ence—a man whose style is vivid, direct, and enjoyable. His ex- 
clusive radio articles will appear next month and every month in 
these columns. You will find help and inspiration in his radio tips. 


The Man Who First Aroused America to the 
Romance of Radio 


~ ARMSTRONG PERRY 


Continues to write his epoch-making series of 
radio articles for ‘‘Popular Science Monthly” 


ARMSTRONG PERRY’S FIRST great radio article appeared in 
Popular Science Monthly for November last. The phenomenal radio- 
telephone boom—unborn a month before—sprang into being within 
the following fortnight. Month by month, as Mr. Perry pressed 
his story home through our columns, radio became the great 
economic, industrial and social event of the year. 








Between them, these two men are the nation’s 
best known writers on the most engrossing sub- 
ject of the decade. Don’t miss them next month. 

















grumble, growl, or crash 
in the telephone. This 
seems to prove the asser- 
tion of the scientists that. 


radio and light waves 
travel at the same rate of 
speed. 


Static is worse in the 
summer than at other sea- 
sons, though it may occur 
at any season. It does 
not depend entirely upon 
the clouds becoming so 
charged with electricity as. 
to cause lightning. Some 
old-time radio amateurs 
used to give up the game 
during the hot weather, 
declaring that the short- 
ened range and the static 
interference took all the 
joy out of it. But to-day 
many a listener continues. 
to enjoy his favorite in- 
door sport the year round, 
for he can hear something 
all the time and, more 
than that, he tan hear 
what he wants to hear 
most of the time. 
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A movie set reproducing a scene in old 
Egypt. Insert shows a history class 
studying ancient architecture 


Movie Lot Teaches History 


OTION picture scenery is making 

history a fascinating study in Ger- 
many. Classes from Berlin schools travel 
to the studios in the suburbs, and here, 
by examining the “sets” constructed for 
feature pictures of ancient times, learn how 
the ancient Romans and Egyptians built 
their homes and monuments. 

These buildings are accurate copies of 
the ancient originals even to the colors of 
the paint and the smallest detail of design. 

The classes learn as much by their visits 
as they would during a tour of Memphis, 
Rome, or other places being portrayed. 





To Turn Trash into Power 


¢ Tokyo, Japan, authorities are planning 
to use trash and waste of the city, 
estimated at 1000 tons a day, as fuel in 
large electric generating plants. It is be- 
lieved that 6000 kilowatts could be ob- 
tained by the use of this fuel. 





Camouflage for Hunters 


AMOUFLAGED suits will deceive 
ducks as well as enemy soldiers. This 
discovery was made by several hunters, who 
dressed in suits covered by tufts of grass 
and so managed to bag all the law allows. 
It is important, they found, that the suit 
conceal the lines of the human figure. If 
this is done, and if colors that blend with 
the landscape are chosen, it is not necessary 
that the suit resemble any natural object. 
If the gun barrel also is camouflaged, 
still better results can be obtained, since 
birds seem to be more afraid of weapons 
than of man. 
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Shattered Pole Stands | 


wu its center shattered by a bolt of 
lightning that ripped a large hole in 
the earth at its base, a telegraph pole at 
Mineola, L. I., is still standing. Some 
strange freak of the lightning saved the pole 
from being cut in two. The top and bot- 
tom were not damaged. 

Apparently the lightning was attracted 
by the iron spikes in the pole, and then 


’ passed through the heart of the pole. 








Dressed in a canvas suit 
tufted with grass, the 
hunter deceives the wis- 
est ducks. This camou- 
flage blends the human 
figure into the landscape 











‘clean and smooth almost 





Here, in the water bottle market at Hebron, Palestine, 
300 goatskins, inflated to prove they are watertight, 
are awaiting purchasers 


Wood Pipe Wide as Tunnel 


A WOODEN stave pipe, 13 feet 6 inches 
in diameter, and said to be the largest 
in the world, conveys water from the White 
Salmon River to a hydroelectric plant near 
Portland, Ore. 

The conduit is built of staves of Douglas 
fir, like an elongated barrel, and is held in 
shape by hoops of iron rods. These are 
placed about six inches apart to give ex- 
ceptional strength, since a very large head 
of water is carried, and pressure on the 
interior is consequently tremendous. 

Wood is used instead of iron because it is 
not affected by extremes of heat and cold. 
An exposed pipe built of iron would expand 
and contract as the temperature varied, 
and cracks and leaks would soon develop. 
A further advantage of wood is the fact that 
it is free of scale. The inside will remain 
indefinitely. 
Strangely enough, wood used in pipes does 
not rot readily. While stave pipes are ex- 
pensive to build and install, they are said to 
have a far longer life than iron. 





Big Market for Goatskins 


OATSKIN is the favorite material for 
water bottles in the Orient. At the 
world famous market at Hebron, in Pales- 
tine, thousands of these bottles are sold 
every year. The process of manufacture at 
the tanneries is long and complicated, for 
the tanner will often spend a week upon a 
single skin to make it watertight. 




















































Popular Science M onthly 





man, but the wizard mechanic. | 


[* Ottmar Mergenthaler, journeyman 
watchmaker, had not slipped away 


military service; and if J. O. 
Clephane had been content to be 
the best shorthand reporter in 
Washington, instead of cherishing 
the delusion that he was an in- 
ventor, the world would be far 
more benighted than it now is. 

Figure it out for yourself: 
progress in civilization is limited 
by the diffusion of knowledge, 
which is chiefly dependent on the 
art of printing, which, in turn, 
devolves largely upon the handi- 
craft of typesetting. For 400 
years there had been no advance 
in typesetting until Clephane 
prodded Mergenthaler into inventing 
the linotype, which struck the shackles 
from the printing art and thus let loose 
a flood of knowledge. 

Before the clatter of the typewriter 
came, Clephane almost invented a ma- 
chine to reproduce his notes instead of 
writing them out in longhand. His idea 
was to print on a sheet of paper, which 
was to be reproduced by lithography. 
He employed a near machinist to de- 





from his native Wiirttemberg to avoid . 


The Man Who Flooded the World with Printed Knowledge | 


[The story of Ottmar Mergenthaler, who 
among Popular Science Monthly’s greatest 
contemporaries was perhaps the poorest business 










enthaler 


velop his idea, then sent the machine to the 
watchmaker, Mergenthaler, in 1876, to find 
out why the thing wouldn’t work. Merg- 
enthaler, then 22 years old, found the de- 
sign wrong and the construction worse. On 


Ottmar Merg- 
and 


_ PB ge oo Mergenthaler almost lost the results of 
he perfected his years of labor. Fourteen years later 


order, he built a machine that 
would print, but the copy couldn’t 
be lithographed. A machine to 
make type impressions in papier. 
maché as a matrix from which to 
make stereotypes was equally un- 
successful. 

After puttering along until 
1883, Mergenthaler built a ma- 
chine to cast metal into type bars 

into which matrices had been 
stamped. In July, 1884, he cast the 
first linotype slug. . The second lino- 
type with automatic justifier in Feb- 
ruary, 1885, won congratulations 
from President Arthur, J. G. Blaine, 
and other distinguished men. The 
first linotype ever installed in a news- 
paper office was placed in theNew 
York Tribune composing-room in 


July, 1886. 
The linotype was still far from 
perfect. Mechanical, manufactur- 


ing, and business difficulties were 
great. Being a poor business man 


- a greatly improved machine was in- 
troduced. Ten years more were re- 
quired to complete the introduction 
of the linotype. 

Since then the linotype has been 
steadily developed until now it handles all 
the composition required in a newspaper 
office. More than 60 fonts are available. 











Hens Supply the Power for 
Machine that Feeds Them 


NEW machine that feeds and exercises 

poultry derives power for its opera- 
tion from the hens themselves. Operation 
is effected by means of a swinging baitbar 
filled with bright-colored grain like yellow 
corn to induce the hens to peck at it. 

Set in motion, this bar revolves a cir- 
cular casting inside the can. Prongs on the 
casting sweep the grain through three holes 
of adjustable diameter. The grain falls on 
a cone-shaped apron and bounces into the 
henyard, keeping the fowls busy picking it 
up. 

The inventor of the device declares that 
in a few minutes hens learn the trick of 
picking at the swinging baitbar. 





Flexible Electric Welder 
Regulates Heat 


_ welding points that can handle 
work at any angle, a new electric 
machine can perform spot welding of every 
kind without special adjustments. The 
operator can concentrate his attention on 
the spots he is welding, for the entire 
process is mechanical. . 

The machine is of the box type of con- 
struction, so that the workman is protected 
against accident. It can be operated 





Points of this spot welder will handle 
work at any angle 


either by hand or foot, or by both, without 
rie Bal either one of the operating 
levers. 

A heat regulator provides eight tem- 
peratures for welding material, from 
No. 30 gage to pieces of 5/16-inch stock. 





A NEw pest, called “blister rusts,” threat- 
ens to destroy our forests of white pine. 





Compressed Air Does Work 
of Engine ‘‘Wipers’’ 


OMPRESSED air deaners in the loco- 

motive roundhouses of the Santa Fé 
Railroad are now performing the work of 
oilers who formerly wiped off engines by 
hand with pieces of oily waste. 

The new apparatus, which will clean a 
locomotive within a few minutes after it 
has finished its run, consists of a reservoir 
filled with distillate and hot water. These 
are forced through a hose to a nozzle, under 
60 pounds pressure, where they are 
picked up by a stream of air compressed to 
about 100 pounds, admitted through a 
second hose. 


As the spray strikes the side of the . 


engine, the hot water washes off the dirt, 
and the distillate leaves an oily finish. 
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These Pictures Saved a Thousand Lives 

















PICTURES like these helped save the lives 
of more than 1000 railroad employees last 
year! On one eastern railway “Safety First” 
education reduced accidental deaths among 
employees from 254 in 1913 to 106 in 1921, 
and injuries from 13,851 to 12,646. 
. But carelessness still causes 87 per cent of 
railroad accidents, officials say. In the United 
States about 2500 employees are killed and 
150,000 injured annually. Passengers in- 
jured number less than 9000; pedestrians, 
trespassers, and others, about 150,000. 
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A dangling hose hanging from the 
tender caused a bad fall for the fire- 
man, who mistook it for railing 





Courtesy National Safety News 














“Flipping” a switchyard engine from pS 
the front, as this man has done, causes ‘ . _ 2 aeere 


many a fatal fall Piididing heasiees 
moving cars is 
the cause of 
many deathsand 
accidents. The 
workman shown 
above ‘‘took a 
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t e . alighted from the side of the caboose next to a high 
dirt, speed track and stepped in front of a fast train. 
: On the opposite side, he would have been safe 
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New York Mapped by = Camera i in 1_Sixty-Nine Minutes!) 


AN improved aerial camera and a skilful 
aviator combined recently to produce 
a detailed picture map of the entire 
Borough of Manhattan, New York City, 
in 69 minutes! 

Flying at a height of 10,000 feet, the air- 
plane passed swiftly over the island, while 
the camera clicked off a photograph of 
streets and buildings below every 27 
seconds. After the flight 100 of these nega- 
tives were dovetailed into what is probably 
one of the most exact, detailed, and inform- 
ative mosaic maps of a city ever obtained. 

To the aviator was due part of the credit 
because of skill in maintaining an altitude 
of almost exactly 10,000 feet throughout 
the mapping flight; but it was the improved 
camera, and more particularly the inven- 
tion of a new type of shutter, that made 
such a map possible. 

The aerial camera, as improved by Sher- 
man M. Fairchild, of New York City, uses 
film negatives, each 714 by 9 inches, con- 
tained in a single roll of 120 exposures. The 
roll turns automatically as each exposure 
is made, and an improved device regulates 
the unwinding in such a manner that ex- 
actly the proper length moves into place 
for each picture. 


A Gain in Accuracy 


Previous devices were inaccurate and 
wasteful, since the winding spool became 
thicker as the film accumulated upon it, 
and a revolution that was correct at the be- 
ginning of the flight, when the reel was 
empty, became too great as the film was 
wound upon it. 

A further gain in accuracy was obtained 
by a new “‘leaf’’ shutter, placed between 
the lens. The focal-plane shutter, of ‘the 
type previously employed, produces dis- 
tortion when used under certain conditions 
from an airplane. For example, assume 
that each negative is exposed 1/150 of a 











One hundred negatives, exposed from 

a height of 10,000 feet, were dove- 

tailed into this complete mosaic 
map of Manhattan 





second. In thisinstance, the slit or open- 
ing in a focal-plane shutter requires 
about 1/10 second to travel the length 
of a nine-inch negative. In ordinary 
photography this is of no consequence, 
but in aerial work the image formed 
by the lens is also moving on the nega- 
tive as the plane flies above the ground 
being mapped. 

Thus, if the motion of the slot is 
parallel with the direction of flight, each 
picture will be compressed at one end of 
the negative and elongated at the other. 
This produces an error in scale when the 
pictures are assembled into the map. 
While the error can be corrected, the 
operation is complicated, requires elabo- 
rate apparatus, and is never quite satis- 
factory. 

The inventor of the improved camera has 
succeeded in perfecting a leaf-shutter large 
enough to work with a lens three inches in 
diameter, and strong enough to withstand 
rapid operation, by employing a special 
high grade spring-steel. The shutter sec- 

















© Fairchild Aerial Came®@ Corp. 


Driven by a small motor, the filr-, 

roll of the improved aé aéria. camera 

turns automatically as each ex- 
posure is made 


tions are thin, and devised to open and 
close automatically every 27 seconds. Since 
the shutter opens to its full width, the 
whole field of view is photographed in- 
stantaneously, eliminating distortion. (A 
small electric motor operates the winding 
device of the shutter. Power is supplied by 
a storage battery. 

Like those of earlier type, the camera is 
suspended by means of trunnions from a 
frame fixed on the deck of the airship. 





Canneries Handle Turtles by the Ton 


REEN sea-turtles, the raw material 

for turtle soup and tortoiseshell eye- 
glasses, are caught in the Gulf of Lower 
California, where they abound, by stretch- 
ing strong rope nets of 19-inch mesh across 
the mouths of small lagoons just as the tide 
starts to go out. The turtles drift in with 
the tide, and as it ebbs they are en- 
tangled in the nets. 


where a turtle’s head that had been 
severed from the body for nearly 12 hours 
closed its jaws upon a man’s hand. The 
explanation is thought to be that prac- 
tically all the turtle’s movements are 
so-called “reflex actions,” in which no 
higher nerve centers are involved. In 
consequence, individual muscles some- 








vessels carry them to a larger, 
specially constructed vessel 
lying farther out at sea, where 
the turtles are placed on their 
backs on racks, to lie helpless 
until they reach the cannery. 
Here they are placed in shal- 
low pens that keep them fresh 
until needed. 

One of the principal can- 
neries slaughters about two. 
tons every day. The size and 
weight of the turtles is so great 
that overhead conveyors, in- 
clined runways, and similar 
equipment is necessary for 
handling the carcasses. 

Turtles are extremely diffi- 
cult to kill, incidentally, not so 
much because of their pro- 
tective shell as because of their 


From the nets small fishing Le 











extreme tenacity of life. Inci- 
dents have been reported 
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await the day when they will be s 





Here in shallow water pens, the hu huge ‘shelled creatures 


and eyeglasses 


aughtered for soup 


As the tide goes out, the 

turtles are caught in strong 

rope nets stretched across 
the mouth of a lagoon 


times continue to function 
long after life appears to be 
extinct in the body as a whole. 


Dry Well Cools House 


woe about 25 years a dry 
artesian well in Newark, 
N. J., has continuously emitted 
a steady stream of cold and dry 
air. The owner of the well, 
who is a woman, had this cur- 
rent of air piped into her house. 
The dry air is distributed 
through the whole house, cools 
the rooms in hot summer 
weather and is uséd to dry the 


takes the place of ice. 
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Weather Man Outwits the Hurricane 


Tides Now Give Warning of Whirling Gulf Storms that Wiped 
Out 7225 Lives and $105,642,000 Property in 20 Years 
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of the approaching hurricane from 
one to two days before the storm 
reaches the coast. 

By careful observation of the in- 
crease in height of the tide waves, 
Doctor Cline discovered that it is pos- 
sible to learn of the hurricane’s ap- 
proach, where its center is located, in 
which direction it moves, and where 
it will strike. He observed also that 
the rise above the normal tide be- 
gins when the center of the hurricane 
is from 300 to 500 miles distant. 

Having determined that the point 
on the coast that shows the greatest 
rise of the tide is invariably slightly 
to the right of the point toward 
which the hurricane is headed, Doctor 
Cline is able to determine the center 
and course of the storm and to mark 
them on the map of the Gulf region. 
Drawing a line through the storm 
center pointing in the direction in 
which the hurricane is moving, and 
another line at right angles to the line 
of motion, then dividing/each line 
into equal parts, Doctor Cline ob- 
tains four quadrants. The waves 
and swells of greatest size and length 
are developed in the rear right-hand 
quadrant of the cyclonic area and 
move through the smaller waves in 
front of the storm toward the shore 
in the direction of the storm. 


Waves Warn of Storm 


The speed of the long waves that 
herald the approach of the hurricane 
varies hetween 30 and 45 miles an 
hour, while the cyclone center pro- 
gresses at a rate of not more than 
from 12 to 15 miles an hour. This 
difference in speed makes forewarn- 











ing possible. 











AS the hurricane whirls into the Gulf, the greatest waves take a 
course slightly to the right of the storm center. 
shore while the hurricane center is still from 300 to 500 miles dis- 
tant, these waves give warning by a pronounced rising of the tide. 
From the Weather Bureau at Washington, D. C., this warning is 
broadcasted to endangered points and to ships at sea. 
The upper diagram at the left pictures Doctor Cline’s discovery 
that the greatest waves travel in advance and to the right of the 
hurricane center, as compared with the previous theory (below) 
that the waves radiate symmetrically. 


Insert shows great hurricane waves battering a sea wall. 


ORN somewhere in the equatorial re- 
gions of the Atlantic, a tropical hur- 
ricane of cyclonic character sweeps 

through the Caribbean Sea, the Yucatan 
C hannel, and the Gulf of Mexico, pursuing 
its path in a north-northwesterly direction, 
headed for the coast of Texas. 

Three or four such hurricanes assail our 
coasts annually. Woe to the communities 
that lie directly in their path and have 
not received timely warning. 


Coast Strewn with Wreckage 


Many parts of the American coast 
between the Mexican border and the 
Florida peninsula are strewn with the 
wreckage of ships and buildings shattered 
by the fury of such hurricanes in the past. 
During the 20 years from 1900 to 1919, 
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hurricanes on the coast of the Gulf of 
Mexico destroyed property valued at 
$105,642,000 and caused a loss of 7225 
lives. 

We have not learned to prevent these 
hurricanes; but at last, thanks to the care- 
ful studies and observations of Dr. Isaac M. 
Cline, for 20 years weather forecaster at 
New Orleans, it is possible to foretell, by 
measuring the tides, the coming of hurri- 
canes within from 10 to 12 hours after they 
enter the Gulf, and from 24 to 48 hours 
before they become dangerous to coastal 
cities or to ships leaving any of the ports. 

During the 33 years in which Doctor 
Cline was stationed as weather observer at 
different points of the Gulf coast, he ob- 
served that cyclonic hurricanes are, in all 
instances, preceded by storm tides. The 
water begins to rise on the shore in front 


Reaching 


Seated at his desk in the Washing- 
ton headquarters of the Weather 
Bureau, the forecaster, like the 
commander in chief of an army, every 
two hours receives reports of weather 
conditions, speed and direction of the 
wind, and height of the tides from all 
observation stations on the Gulf 
coast, from Key West to the Mexican 
border. On the map of the Gulf 
region before him, he marks the rise 
of the tide at each point, as well as the 
direction and speed of the wind. 

To him, these data speak a clearlanguage. 
They tell him that a cyclonic storm has 
entered the Gulf. They give him the ap- 
proximate distance of the storm center, the 
direction in which it moves, its extent and 
speed, and they indicate the point at which 
it will strike the coast one, sometimes even 
two, days later. Immediately warnings are 
flashed to the points threatened. 

The enormous importance of Doctor 
Cline’s discovery may be inferred from the 
fact that in 1920—the first year in which 
his method of forecasting was employed 
although there were several unusually 
severe hurricanes, only 18 dives were lost, 
two small vessels wrecked, and property 
valued at less than $100,000 was destroyed 
in the coast cities and towns. 
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Cultivator Is “Cart before the Horse” 





! ; 
ee the new farm machines being 
developed to suit the tractor, is a 
three-row cultivator attached to the front 
of the machine, and pushed instead of 
pulled. 
The tractor used with this specialized 
equipment is itself specially designed for 
cultivating work. It is narrow enough to 








pass between two rows of corn, and may 
be turned in its own length. This culti- 
vator handles three rows at once instead 
of one, and placed in front where the 
driver can watch the cultivators, the 
tractor can be driven at full speed with- 
out fear of uprooting whatever the crop 
that is being cultivated. 








Steam Shovel-Drag Bucket 
‘‘Team Work’’ Effective 


[N digging a sewer trench where a soil 
composed of hard yellow and blue clay 
proved too stiff for ordinary dragline 
methods, a contractor of Detroit, Mich., 
conceived the idea of using a steam shovel 
to dothe actual digging, and employing the 
drag bucket simply to carry the clay away. 
Fifteen hundred feet of sewer was dug in 
record time by this surprisingly efficient 
combination. 

“Team work’’ between the two mechan- 
isms was easily effected. First, the shovel, 
of 20-ton size and with the continuous- 














Steam shovel-drag bucket dug this 
trench and removed the clay 


tread type of mount, was placed in a pit 
and set to digging a cut 16 feet wide and 
from 24 to 27 feet deep. Deposited by the 
shovel on a bench about 15 feet above the 
floor of the cut, the loose clay was removed 
by a dragline. 

The average output of the two machines 
was 350 cubic yards a day, and the best 
day’s work 400 cubic yards. 




















Here is the stylus record of voice vi- 
brations in speaking the letters ‘‘b,’’ 


ran’ 7" and | hd 


Tone Record Aids Deaf 


D™F and dumb persons may learn lip 
reading more quickly now that the 
Phonetics Department of University Col- 
lege, London, has invented a machine that 
records the pitch of the human voice in 
speaking any particular word. 

Persons born deaf find it difficult to 
understand how the voice rises and falls in 
tone. While they can interpret movements 
of the lips, they have little conception of 
the vibrations and the sounds these move- 
ments indicate. 

By means of a flexible stylus set in motion 
by the voice, the new machine records a 
tone record on smoked paper attached to a 
rotating cylinder. 





AS a special service to readers, the 

Editor will be glad to supply the 
names and addresses of manufacturers 
of devices mentioned in this issue. 
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Pen Writes with Fire 
to Protect Checks 


A “FIRE-WRITING” pen or stylus ig 
the latest invention devised to prevent 
the fraudulent alteration of checks. A tiny 
point, heated red hot by electricity, 
seorches the paper, blackening it suff. 





Heated by electricity, this pen point 
scorches the paper to prevent erasure 


ciently to prevent erasure of the figures, yet 
not enough to obliterate the writing. 

The hot-point is set in a porcelain holder, 
The fingers of the writer are protected in 
addition by a small metal shield. 





Fountain Brush Replaces 
the Old Paint Can ! 





_ ~ 





A FOUNTAIN paint brush that com- 


bines the advantages of the hand 
brush with the speed of the compressed-air 
paint sprayer has been invented for house 
painters by Frederick J. Miller, of Iowa. 

Instead of continually dipping the brush 
in an open pot of paint, the painter straps a 
flexible container about his waist. At the 
front and back of the container are two 
metal plates, squeezed together by strong 
springs. This pressure forces the paint out 
through a tube that leads through the hol- 
low handle of the paint brush and ends ina 
narrow nozzle in the brush bristles. 

The handle of the brush contains a 
spring stopper so that the paint can reach 
the bristles only when the painter presses a 
button with his thumb, releasing the flow. 


fh. 


League of Nations Adopts 
New Standard Coin 


‘THE League of Nations recently struck 
off one coin (franc-or) which typifies 
the coin standard under which all League 
calculations will be based. It contains 
3225805 of a gram of gold, 90 per cent 
fine, and is worth .1925 of a dollar ex- 
pressed in American currency. 

The coin is octagonal and carries the in- 
scription ‘‘S.d.N.1921,”” which means “la 
Société des Nations.” Only the“one coin 
will be minted, since it will be used merely 
as a standard and not for circulation. 
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VENICE FIREMEN who once manned the 

oars whenever an alarm rang, now speed 

through canal-streets in a motor-driven 

gondola. The old hand power fire boat 

(above) was equipped with hose reels and a 

hand pump. In the modern craft (below) a 
motor drives boat and pumps 


os 


y ANCIENT JAPANESE ARMOR, with helmet 

Keystone and lacquered plates, still survives in protective 

suits worn by the Mikado’s sailors in fencing 
matches. Dummy guns have replaced swords 
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THIS LIGHT STEEL CAR, 30 feet long and driven by a benzol 
engine, is now used on local lines in Denmark. It is streamlined 
and weighs only 


ncniggoatary . = REAL MOVIE TEARS are produced by 
miles an hour soft music and an eyedropper. A violin 
and irritating solution do the trick 











BABY ELEPHANT, serving as caddy 
at Miami Beach, Fla., picks up players’ balls 











FLOATING RICE MILLS, anchored in 
the swift current of the Yang-tze River, 
China, use their paddle wheels not for pro- 
pulsion, but for turning the millstones. The 
river supplies the power. The boats are 
towed from place to place by coolies 





A HUGE GREEN SERPENT, formed of 

grass and a lighter green shrub, is the creation 

of Napoleon St. Pierre, of Vancouver, B. C. 

He planted lawn grass and shrubs along 
a 96-foot frame 
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Chinese Steam Their Meals Over Straw in “Fireless Cookers” 




















Aavee that is strange in Chinese 
cooking and Chinese food is due to 
the fact that the common fuel, in a land 
where wood is precious, is rice straw. 

And even straw is scarce. As a result, 
Chinese kitchen utensils, stoves, and the 
meals themselves are planned in such a 
way as to make the most of the quick, 
intense heat generated. by the rapid 
combustion of the fuel. 

From the ricefields the straw is carried 
to the cities in scows. Semicircular 





This movable battery of Chinese ‘‘fireless cookers’’ uses 
rice straw for fuel. Note that not a chimney is in sight 


stoves with thick walls of brick, mortar, or 
clay are used for burning it. The metal cook- 
ing utensils are in the shape of deep, round 
jars, and project into the body of the stove 
through an opening into which the neck of 
the utensil fits tightly. Such a stove is 
essentially a fireless cooker. Its thick walls 
absorb the heat, allowing practically none 
to escape up the chimney. 

It is not adapted to baking or roasting; 
therefore most Chinese pastry is steamed 
rather than baked. 


From boats loaded with rice straw, lying along the water- 
front, the Chinese consumer buys his fuel by the bundle 


Thick wooden covers that serve as 
heat insulators are placed over the 
mouth of the boiling pot. Where the 
food is to be steamed, a circular wooden 
frame like a small barrel six or eight 
inches deep is placed over the stove 
opening. 

Although chimneys are rarely seen in 
Chinese kitchens, the stove, placed 
against a wall has a small flue opening 
outside. A chimney on the roof is the ex- 
ception, as a strong draft is not needed. 








Pneumatic Cushions Put 
Spring in Auto Wheel 


UTOMOBILE designers have said that 
improvement of springs stops at the 
axle, and have classed wheels as ‘‘un- 
sprung” or non-resilient weight. But this 
idea may be changed now, as the result 
of an invention of pneumatic cushions 
mounted inside the hub. 
Pneumatic hubs supplement the effect 
of the pneumatic tire. Even with solid rub- 
ber tires, the new wheel is said to make a 























The pneumatic wheel on a motorcycle 
(above); with hub cap removed (below) 


car ride easily, tending to transform the 
sudden jolt into a steady, even strain. 
The hub consists of five air compressors 
arranged radially between the axle bushing 
and the spoke ring. They are in the form 
of cylinders, each with a dustproof piston. 
A system of valves fills the cylinders with 
air and empties them automatically. 
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New Grinder Resurfaces 
Tungsten Valves 


VALVE-GRINDING tool that will 

resurface and polish the tungsten 
valves of the average car in 90 seconds has 
just been perfected. In the past, resurfac- 
ing of tungsten valves has been practically 
impossible. . 

A file, coarse on one side and fine on the 
other, is utilized as a cutting medium. The 
valve is set in at a true angle, lined up in 
two V-shaped slots, and held in place by a 
ground-bearing face on the tool handle. 
This bearing face is engaged by a feed 
screw. 

With the apparatus set up in this way, 
the handle is revolved with the left hand, 
and the file, which is supported on two 
rollers, is operated with the right. The cut 
is very rapid, and the valve is refaced with 
extreme accuracy. 

It is customary to test a refaced valve 
against a two-point bearing surface, and it 
‘vill be noted that with this new tool the 
valve is held in this position all the time the 
cut is being made. 


Tree Surgeon Bores Out 
Dead Wood with Drill 











The tree surgeon cleans out a dis- 
eased cavity with the electric drill 


‘ 


‘Ts tree surgeon, armed with a giant 
portable electric dril] that closely re- 
sembles the familiar dentist’s equipment, 
now bores out diseased cavities in fruit 
trees with a specially adapted cutting tool 
or “burr” invented by F. A. Bartlett. 

Besides routing the diseased wood from 
the holes, and preparing the cavity for the 
concrete filling, the machine can be used for 
removing bark and for boring holes for 
bolts and tie-rods used to brace weak 
branches. The device further shapes the 
hole so that water will not run in between 
the live wood and the concrete. 
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AS a special service to readers, the Editor will be glad to supply the 
names and addresses of manufacturers of devices mentioned in 
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Dynamite Digs 700-Foot Ditch in Split Second 


New Low-Freezing Explosive Converts 200-Acre Swamp into 
Valuable Farm Land and Protects from Overflow 


51 








INCE the discovery of 
a new non-freezing for- 
mula, dynamite has 
become the ideal ditching 
agent for swampy land too 
soft to support a ditching 
machine, and too full of 
roots to permit hand 
shoveling. Also it is neat, 
quick, and cheap. 

With the aid of dyna- 
mite made after this new 
formula, four men recently 
dug a trench 700 feet long, 

12 feet wide, and 414 feet 
deep in half a day! On the 
estate of L. G. Kaufman, 
15 miles north of Mar- 
quette, Minn., it was 
found that a ditch through 
the side of a 200-acre 
swamp would not only 
drain the swamp and con- 
vert it into valuable farm 
land, but would also pro- 
tect adjoining land from 
overflow. 

A ditching machine 
traveling on a track and 
using 2 clamshell bucket 
dug the first 1200 feet of 
ditch through compara- 
tively high and dry sandy 
soil. Then the swamp was 
encountered and no good 
“footing” for the ditcher. 
Fortunately, conditions 








were ideal for dynamite DYNAMITE 


ditching. The mucky 
condition of the land guar- 
anteed the success of the 
“propagated  blast,’”’ in 
















































was no tamping, the open- 
ing of each hole being 
simply closed with a thrust 
of the heel of the opera- 
tor’s rubber boot. 

With each charge in 
place, the blasters were 
ready to set the detonat- 
ing charge. For this pur- 
pose a single stick was 
capped with an ordinary 
No. 6 cap, a four-foot 
length of fuse was at- 
tached, and the charge 
placed midway of the 
length of the three lines of 
holes. To give additional 
“‘kick,” an extra stick was 
dropped into the hole 
with the capped charge. 

A match was touched to 
the split end of the fuse 
and the ditchers scurried 
away to a safe distance. 
Then came a heavy jarring 
of the ground. For a mo- 
ment the air was smoke 
black with rocketing mud, 
water, and rodt fragments; 
next a rat-a-tat-tatting of 
falling debris over half an 
acre of swamp—and the 
first 200-foot section of 
ditch was completed. 

By noon, three more 
“shots” were loaded and 
fired. The third shot 

.. completed the 700 and 














which a string or series of 
shots are fired by the 
transmitted concussion 


As the explosion leaps from one charge to the 
next, the onrushing water fills the ditch 





Three rows of holes were 




















made, the rows and the holes 
being 20 inches apart. The 
holes were poked to a uniform 
depth of three feet and in each 
hole a stick was placed to serve 
as a marker. When approx- 















imately 200 feet of holes were 
ready, beginning at the ends 
and working toward the mid- 
dle, a single stick of dynamite 
was dropped into each hole 
and shoved to the bottom 
with a wooden rammer. There 











Above, the newly made ditch is 

shown immediately after the 

heavy head of backed-up water 
had flowed throug 


from a single cap and fuse. Such ob- 
stacles as bush, stumps, and even 
embedded timber, were easily over- 
come. 

A few tria’ shots were fired to try 
out conditions. This is highly recom- 
mended by the experts, who believe 
that it is cheaper to “learn by doing” 
than to guess. It was found that 
charges placed three feet deep gave the 
best results, probably because a com- 
paratively solid bottom gave in- 
creased lifting power to the charges. 


Wearing hip boots, workers are seen 

above burying sticks of dynamite along 

the course of the ditch to be ‘‘dug,’’ and 
placing identifying stakes 


some odd feet of ditch and the heavy head 
of backed-up water released by this last 





shot soon removed the _ residue. 











There was a notable absence of 
heaped-up soil paralleling the course 
of the ditch, always an unpleasant 
feature of ditches that are dug by 
“shovel power” or with a ditching 
machine. To assure a uniform bank 
on each side of dynamited ditches, it 
is customary to cut a shallow trench 
before the shots are fired. In technical 
language this is called a “berm” It 
serves to effectually confine the blast 
to the desired width. Most dynamite 














The photograph above was snapped imme- 

diately after the explosion had let the water 

through. Note that no debris is seen on 
the banks 


does not propagate successfully below 
50°F. The new low freezing dyna- 
mite, however, works at much lower 
temperatures. 
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|The story of how Alexander Graham Bell, 
ranking among Popular’ Science 
Monthly’s greatest contemporaries, had 
to prove to the world he was not ‘‘crazy.” 


OPULAR SCIENCE MONTHLY 

was three years old and Alexander 
Graham Bell was 28 when, owing to an 
accident to a spring in his experimental 
“‘musical telegraph,” Bell heard a faint 
sound over a wire connecting two rooms 
in a Boston garret. 

Inspired by his chance discovery, 
Bell gave directions that night for mak- 
ing the first telephone, a crude affair 





The Wizard of the Telephone Who First Sent Speech by Wire 


How an Accident to a “Musical Telegraph’ Experiment in a Boston Garret 
Developed into the ‘‘Most Valuable Patent Ever Issued’ 


with a diaphragm of goldbeater’s skin, sug- 
gested by experiments with a dead man’s 
ear. For 40 weeks the perverse apparatus 
chattered only inarticulate noises. Not 
until March 10, 1876, did the baby tele- 
phone utter its first words: 

‘“‘Mr. Watson, come here. I want you.” 

That first message came in the nick of 
time; for the man whom Bell wanted 
for a father-in-law had issued an ulti- 
matum that if Bell wanted his daughter 
he’d have to stop his crazy attempts to 
talk through a wire. 

Bell had been so successful in teaching 
deaf mutes in Boston, that he had won a 
professorship of vocal physiology at 
Harvard. Then he allowed his experi- 
ments to absorb all his interest and so 
lost his professorship. 

On his twenty-ninth birthday, March 3, 
1876, Bell received his first telephone 
patent, “the most valuable single patent 
ever issued.”” The telephone was ex- 
hibited at the Centennial Exposition, 
but it would have been overlooked if 
Mabel Hubbard, Bell’s sweetheart, had 
not cried for her lover to go to Phila- 
delphia with her. He boarded the train 
without a cent, so Mabel had to pay his 
fare, while papa took care of him after 
his arrival. 

At the exposition, he was cordially 
greeted by Emperor Dom Pedro, which 
so impressed the judges that they revoked 
their refusal to try the telephone. Bell’s 
invention became the exposition sensation. 

For the next 16 weeks Bell and Tom 
Watson, his mechanic, ignored the clock 
in frenzied experiments with hundreds of 
diaphragms, magnets, and mouthpieces. 
The first outdoor test, between Boston 
and Cambridge, October 9, 1876, con- 








vinced the newspapers at last that Bell 
was not a faker. ’ 

The first regular outdoor line was put 
up in April, 1877. Bell and his backers 
were so hard up, they offered the tele- . 
phone patents to the Western Union for 
$100,000. They were laughed to scorn. 
Next the Western Union and other 
claimants tried to crowd them out of 
the field. The costliest patent war in 
history ensued, lasting 11 years and in- 
cluding 600 lawsuits. . 

Today there are approximately 20,- 
000,000 telephones in use in the world. 


Alexander Graham Bell, speaking 
the first long distance telephone 
message from New York to Chicago 








Vise Holds Circular Saws 














B* means of a stud sliding on a steel bar, 
a new bench vise will hold circular 
saws of any diameter, keeping the teeth in 
proper position for easy filing. A movable 
jaw operated from the outer side of U- 
shaped pieces by a small screw, clamps the 
saw against an unusually broad back plate. 
The vise grips the saw close to the teeth so 
that the blade will not buckle nor vibrate 
while being sharpened. 

The holder consists of a cast iron slot by 
which the vise can be fastened toa bench. 


What Do You Want to Know? 


Why the Stars Twinkle 


Why do the stars twinkle while the 
planets do not?—B. A. C. 


Stars twinkle because the minute shafts of light 
from their surfaces have to pass through the 
earth’s atmosphere with its constant variation in 
density. It is not necessary that the air be in 
evident motion—such as in a storm—to produce 
the effect. In passing from dne density to an- 
other, the slender beams are slightly bent one 
way and then another, which gives a twinkling 
appearance. 

Planets do not twinkle because in comparison 
to the stars their surface is enormous. Whereas 
the light beam from a star is almost infinitesimal 
in diameter, that from a planet is comparatively 
a cylinder of large proportion. 





Compression Pressure 


What is the compression pressure in an 
automobile engine?—N. F. A., Phila., Pa. 


The pressure varies between 50 and 80 pounds, 
depending on the design of the engine. Occa- 
sionally, engines are built with a greater com- 
pression than 80 pounds, for racing. 

These figures regarding compression pressure 
apply only when the throttle is wide open. 
As the throttle is closed, the compression pres- 
sure is reduced, and may fall to a very few 
pounds with a fully closed throttle. 





Wave Length and Radius 


What relation does the wave length of a 
receiving set have to the distane. over 





which it will pick up broadcasting sta- 
tions?—A. O. R. 


The wave length has nothing directly to do 
with either the transmitting or receiving radius 
of a wireless set. The term refers to the type of 
wave emitted by the sending station and that 
which can be tuned in by the receiving station. 





Can X-Rays Be Stopped? 


Are there any substances that are opaque: 


to X-rays?—J. H. P. 


No substances so far known are entirely opaque: 


to X-rays. The three metals that most nearly 
approach this property are platinum, lead, and 
silver. 





VERY reasonable specific query in the 

field of general science addressed to the 
Information Department will receive a 
prompt reply. : 

While lengthy replies cannot be given to 
complicated questions involving extensive 
research or computations, this department 
aims to be of maximum service in supplying 
information as to what books or other sources 
may contain answers to these questions. 
Legal and medical queries cannot be 
answered. 





A stamped addressed envelope must accom- 
pany each question, but the writer’s name 
will not be published if he so requests. 

Address the information Editor, Popular 
Science Monthly, 225 West 39tfr Street, 
New York City. 
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Magnetic Tool Finder 
Saves Your Temper 
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HENEVER tools and small metal 

parts slip from the mechanic’s fingers 
and fall into inaccessible parts of the ma- 
chinery, a new magnetic tool finder has 
them out in a jiffy. 

The gripping end of the device is a small 
powerful electromagnet mounted on the 
end of a flexible shaft about 18 inches long, 
so that it can be thrust around corners or 
into spaces too narrow and deep for the 
hands. As soon as the magnet is in contact 
with the lost article, the mechanic presses a 
button in the handle, which operates a 
switch that gives the magnet power to pick 
up the article. The lighting set of the car 
or shop is used as a source of current. 





Derrick Rigged on Side 
of a Skyscraper © 
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ORCED to mount two derricks on the 
side of a half-completed skyscraper, 
where it was impossible to install the usual 
type of rigging, a Western contractor 
solved his problem recently by using a 
system of cantilever supports. 

Two heavy timbers, each 12 inches 
square and 30 feet long, were firmly bolted 
together, and placed so that they would act 
as a lever. The fulcrum was placed just 
inside the wall. The derrick rested on the 
outer end of the lever, which projected 
about five feet. The inner end was secured 
to the floor beams with iron straps. When 
a five-ton weight was hoisted, the strain on 
the anchored end was only one ton. 
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“Motormen” Run Cars on Ceiling Railway 








flexible in oper- 
ation, and reach- 
ing into every 
nook and corner 
of a plant, cut 
costs 
pedite the trans- 
fer of goods by 
moving material 
along the ceil- 
ings. 


dinary flexibility 
is secured 
through the use 
of an improved 
triangular 
which can be 
bent into a 
radius as small as 
four feet. 


‘a cement ceiling. 


VERHEAD 
tramways, 


and ex- 


More than or- 


rail, 


It is 
supported by 
iron hangers from 
fastenings placed 
about three feet 
apart and bolted 
either to the 
beams of the 
building, or se- 
cured directly to 


The operator 
travels with the 
carrier on a small 
platform, direct- 
ing the move- 
ments of the car. 

Switching is 
effected by a 
switch of unusual 


design in which both the stationary and the movable rail «: 
To insure safety, the instant a 
switch is opened, an automatic stop prevents the carrier 


are held in firm contact. 


from passing until the switch: is locked. 





Above: How the operator controls the 
carrier. Right: One of the switches 














It’s Easy to 
Clean Teeth with Floss Now 


ITH the use of a dental-floss holder 

recently invented by Dr. F. L. Mac- 
Donald, of Waltham, Mass., cleaning the 
teeth with floss is now very simple. 

The fioss is placed in an airtight com- 
partment in the hollow handle. About 
two inches of floss is drawn through a hole 
at the top of the holder, and the end 
wrapped about the projecting arm. Tight- 
ening a knurled clutch prevents the floss 
from unwinding. 





Army Canvas Stops Leaks 
in Freight Cars 


ie leakiest freight cars can now be 
converted into safe grain carriers, it is 
claimed, by means of a new interliner of 
heavy, olive-drab army canvas, 

‘When the car is prepared for a load, all 
projecting nails and sharp corners that 
might cut the cloth are removed. The 
liner then is fastened inside the car by 
means of rings along its upper edges. After 
the car is loaded, the rings are slipped off 
and the edges of the liner laced together. 











Canvas-lined car, showing laces that 
fasten the liner over the load 
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Science Irons 


Artes ages of stooping, reaching, and 
bending, the bricklayer at last is be- 
ginning to unshackle himself, through 
scientific system, from useless, back-break- 
ing motions. 

Even now, if bricklayers of ancient Rome 
should return to earth, they probably would 
observe little change in methods—unless 
they should be employed on one of the 
buildings being erected by the system re- 
cently developed by Major Frank C. Gil- 
breth, efficiency expert. Here they would 
discover what are said to be the first real 
improvements in 7000 years! 

The gain in speed and reduction in effort 
has been demonstrated by two photo- 
graphic action records of the movements 
made by a bricklayer in laying a short 
course of brick first by the old method, then 
by the new system. These photographs 
were taken with an ordinary camera. To 
record the movements of the bricklayer, a 
small, brilliant electric light was fastened to 
each of his wrists. In this way every move- 
ment of his hands was recorded on the nega- 
tive by a bright line. 

Comparison of the combinations of move- 








Out Kinks in Bricklayer’s Back 


ment lines proved conclusively that with 
the Gilbreth system the bricklayer’s move- 
ments are not only far less numerous, but 
also shorter. Instead of stooping, he stands 
erect and his hands move in straight lines. 
The reason for this is that all his materials 
have been brought as close as possible to 
him and to the wall on which he is working. 

Instead of loading bricks one by one intoa 
hod, then dumping them in a scattered pile 
near the bricklayer, the helpers pack them 
into little frames, called packets, in the re- 
ceiving yard, where the bricks are unloaded 
from cars on inclined roller conveyors. 
Each packet holds 18 bricks neatly ar- 
ranged so that the bricklayer can pick up 
each brick and place it on the wall, without 
even turning it in his hands. The packets 
are placed on a platform the height of 
the wall, so that the bricklayer need not 
move the bricks more than 18 inches. 

Between each packet is a hod of mortar. 
The bricklayer never need stoop or reach 
for his materials. Since the scaffold is 
hoisted by a jack as fast as the wall rises, 
the relative positions of the work and the 
material never change. 


SNe 





Electric lights on the wrists of a bricklayer produced the photneratee action records 


shown above. Contrast the many long, stooping movements o 


the 7000-year-old 


method (at left) with the comparatively few short movements at right 
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Bricks are unloaded on gravity roller 

conveyors. They. are not handled 

separately until they reach the brick- 
layer’s hands 











Exit the hod carrier. By the new 
method one wheelbarrow carries 240 
bricks in packets or wooden trays 

















With bricks in neat rows and mortar 
boxes raised from the floor, the brick- 
layer is relieved of stooping 





Wooden Piles Pin Wrecked Locomotive Fast to River Bed 





, | dente piles that had 
been driven directly 
through the cab and driving 
wheels of a wrecked locomo- 
tive buried in the sand of the 
South Plate River of eastern 
Colorado, recently blocked 
every effort to salvage the 
engine. 

At first the wrecking crew 
believed it impossible for 
wooden piles to penetrate 
steel plates supported by 
compact sand, but eventu- 
ally the workmen found it 
necessary to cut off the piles 
beneath the wreckage before 
the engine could be dragged 
ashore by their crane. 

The wreck occurred during 
the spring floods, when a 
weakened span of the bridge 
fell into the river with the 
locomotive. The gap in the 
bridge was repaired with 
piles. A short time later an- - 
other wrecking crew arrived, 
built a coffer dam about the a 
engine, cleared away the 4 








ie ie: iy, 


Ao. 


5 a deep sea diver, hooked on @ 
150-ton crane and two come 
alongs, and started to pull. 

The wreckage wouldn’t 
budge. There was power and 
to spare to lift the engine, but 
the piles pinned it immovably 
to the river bed. When the 
two piles were cut loose from 
the bridge structure, the 
locomotive was readily 
dragged ashore. 





Seeds.Glued Fast | 


ee windy, desert countries 
plant seeds must get un- 
derground as soon as possible; 
hence many varieties give out 
a kind of natural mucilage 
that glues them to the ground 
as soon as they come in con- 
tact with water. 

Even a heavy dew will 
sometimes liberate the glue, 
which is strong enough to 
prevent the seed from being 





sand, passed a strap around 
the locomotive with the aid of 


' A powerful crane couldn’t budge the locomo 
been driven through the cab and driving 





tive until piles that had 
wheec!s were cut away 





blown about by the wind, and 


rootlets into the soil. 
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Super-Dam Will Harness the Mighty Colorado 


World's Greatest Power and Irrigation Project Will Turn Millions 
of Barren Acres into Land of Wealth and Opportunity 


“C\HE’S a wicked stream! And before we 
get her harnessed, we shall have to 
overcome some of the biggest ob- 

stacles this country’s engineers have ever 


faced.”’ 


It was big Ray Gossett speaking, as he 
stood on the bank of the mighty, swirling 


Colorado River, and pointed to the 
black mouth of Boulder Canyon, 
three quarters of a mile away. He 
was explaining that this gorge with 
its sheer walls rising 1200 and 1400 
feet above the river forms what 
engineers believe is a matchless site 
for a dam—a structure the like of 
which the world has never seen. 

Here on the border line between 
Nevada and Arizona, the Federal 
government proposes to construct 
a dam that will rise 735 feet above 
bedrock, creating a reservoir with 
an area of 160,000 acres, and back- 
ing up the waters of the Colorado 
for 80 miles. The Virgin River, a 
tributary, will be backed up for 40 
miles. This tremendous reservoir 
will have a storage capacity for 
31,000,000 acre feet, far surpassing 
the largest reservoir in existence— 
the Assuan dam on the Nile, 
with a storage capacity of 3,500,000 
acre feet. 


400 Miles for News! 


Gossett is the man on the ground 
directly in charge of the United 
States Reclamation Service camp 
engaged in preliminary investiga- 
tions to determine by drilling the 
location of bedrock at this and a 
near-by site known as Black Can- 
yon. What this giant of a man had 
to say about the project interested 
me intensely,for I had motored more 
than 400 miles across deserts and 
mountains to get firsthand informa- 
tion and to inspect the wild terri- 
tory in which this work is being 
undertaken. 

Tremendous benefits are prom- 


ised from the great project, to which the 
Federal government has officially com- 
mitted itself through Secretary A. B. Fall 
and Director A. P. Davis of the Reclama- 


By John Anson Ford 


who was sent by POPULAR SCIENCE 
MONTHLY on a 400-mile motorcycle journey 
across deserts and mountains to get firsthand 
details about the government's vast power and 
irrigation project in the Colorado River basin 


wasted is to be developed and delivered to 
farmers and manufacturers scattered over 
ten states; untold wealth, now hidden, will 
be revealed in countless barren mountains; 
a region now almost unknown to the out- 
side world will attract thousands of tourists 
by reason of its scenic beauties. 

All these advantages can be 
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tion Service. A vast barren waste is to be 
made marvelously fruitful; one of the con- 
tinent’s mightiest and most treacherous 
rivers is to be tamed; immense power now 


Between the 1200-foot walls of Boulder Canyon, 
Nevada, Uncle Sam will build the greatest dam 
in history—735 feet high. In charge of prelimi- 
nary work is Ray Gossett, in the foreground 


claimed for the Boulder Canyon 
project alone, while the develop- 
ment of the entire Colorado River 
basin, of which this project is only 
the first big step, will result in far 
greater benefits—increasing tenfold 
the wealth, productiveness, and 
population of a vast Western 
region. The complete harnessing 
of the Colorado will cost more than 
the Panama Canal, and will be by 
far the greatest public improve- 
ment ever undertaken by the gov- 
ernment. 


A Threefold Purpose 


The incentive for harnessing the 
mighty Colorado is threefold: 

First, flood control, which will 
save vast irrigated districts adjoin- 
ing the lower Colorado from threats 
of perennial inundation. 

Second, development through 
irrigation of 4,000,000 acres of land 
now arid, in addition to better irri- 
gation of 2,000,000 acres under 
cultivation. 

Third, the increase of hydrcelec- 
tric power development from 100,- 
000 horsepower (the present total 
for the entire basin), to 5,000,000 
horsepower—or one half the total 
hydroelectric power now generated 
in the entire United States. This 
phase alone is sufficient to stagger 
the imagination. The total elec- 
trical energy of Niagara, developed 
to date is 760,000 horsepower—a 
figure that is nearing the maximum 
for that great power site. 

From a point on the northern 
border of Arizona, midway between 
New Mexico and Nevada, as a center, 
describe a circle with a radius of 500 
miles. The territory within the circle 
represents approximately the vast ex. 
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country. 


The old West and the new—burro and motorcycle meet, 
25 miles from habitation, in the typical Nevada desert 


The writer stops to chat with a prospector 
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panses that will directly benefit 
from the irrigation, power, and 
flood prevention project. 

Ten states are included, wholly 
or partly, in this territory—the 
southern half of California, all of 
Arizona and Utah, most of Ne- 
vada, Colorado and New Mexico, 
the southern parts of Idaho and 
Wyoming, parts of Texas and 
Oregon—and in addition, larger 
areas in the northern part of 
Mexico. 


Other Power Sites 


Ultimate development includes, 
in addition to the development of 
Boulder Canyon, the construction 
of power plants at Lee’s Ferry, 
Marble Canyon above the Grand 
Canyon, and Diamond Creek, 50 
miles below the Grand Canyon. 

Maps of the Boulder Canyon 
region show a land where real 
roads are unknown. In their 
stead are a few trails, boulder- 
strewn, that wind over cliffs, 
across steep-sided washes, and 
lead through baffling sand. Ac- 
cordingly I decided to undertake 
the expedition from Los Angeles 
in a motorcycle with a side car 
attached. On my arrival at the 
Boulder Canyon camp I was sur- 
prised to Jearn from Gossett that 
I was the first man who had ever 
traversed the trails to the dam 
site on a motorcycle. 

“Tf the government follows the 
official recommendations of Di- 
rector Davis and erects a dam at 
Boulder Canyon 735 feet high 














(600 feet above the bed of the 
river), it will submerge the quaint 
Mormon village of St. Thomas, mile 
Nevada,”’ said Gossett. 

St. Thomas was the village at 
which my side-car passenger, 
A. G. Goldsmith, and I had 
stopped the night before reaching 
the dam site. The fact that this 
town lies more than 40 miles 
away, in the peaceful Valley of 
the Virgin, serves to emphasize 
the magnitude of the Boulder Canyon proj- 
ect. It had taken almost a whole day to toil 
across the region to be submerged by the 
vast artificial lake. It is a wonderful re- 
gion, yet today it is barren indeed. Here 
and there along bleak stretches we came 
upon bleaching bones that told of the death 
of animals who had wandered too far from 
the waters of the Colorado or the Virgin. 

Yet as we worked our way along through 
the Valley of the Virgin and adjoining 
territory, we knew there was untold wealth 
about us. The village fathers in St. Thomas 
had told us of their explorations outside the 
sheltered nook in the mountains that har- 


shaded 
map indicates the river 
basin, while the white 
lakes are proposed stor- 
age sites for flood control 
and power development 
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bors their settlement of 1000 villagers and 
farmers. 

“Borax, gypsum, salt, gold, silver, and 
many other precious metals are to be found 
in this region,” they said. ‘‘The building of 
the dam will bring us real roads, and this 
wealth for which many an illy equipped 
prospector has vainly searched, will be 
revealed and made accessible.” 

“But what will become of this quaint 
village?”’ I asked. 

‘“‘We are a God-fearing, trusting people,” 
was the reply, “and we are not worrying 
about the future. I think myself they will 
build a dam only 450 feet high. That will 
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Across the vast desert land that waits the magic touch of water and electric power, 
the prairie schooner still toils—meeting, by chance, the writer on his motorcycle 








This profile of the proposed development shows the compara- 
tive volumes of water to be impounded by the five largest 


storage sites 


bring the artificial lake to within a mile or 
two of the edge of town and will not inun- 
date any of our farms. Then our little 
settlement here will become the mecca for 
miners, engineers, railroad men, power 
men, and thousands of tourists.” 

Arriving at Boulder Canyon, we talked 
late into the evening with Gossett and his 
men, of the dam project and what it will 
mean to the country. 


$100,000,000 To Be Safeguarded 


Two of the subjects on which the men.in ~ 


the Reclamation Service camp dwelt were 
flood control and irrigation. The estimated 
value of the irrigation development and 
allied industries below Boulder Canyon is 
$100,000,000. They pointed out that the 
Colorado at present is a recurring menace 
to this vast investment. Only last summer, 
when the melting snows of the mountains 
augmented the river, the Imperial Valley 
narrowly escaped inundation. Feverish 
work night and day was all that kept the 
levees from giving way and prevented a 
repetition of the disaster -f 1905 when the 
river cut a new channel to the Salton Sea 
and damaged hundreds of square miles of 
fertile figlds. sas 


The construction of a 735-foot dam in 
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Boulder Canyon will permit impounding no 
less than 31,000,000 acre feet of water—an 
amount about twice that which flows down 
this channel into the Gulf of Mexico in the 
course of a year. Not only will it be pos- 
sible effectively to check floods when the 
water is high and so safeguard the 750,000 
acres under irrigation below the dam site, 
but it will so conserve the water that an 
additional million acres can be brought 
under irrigation. 

By desert highway it is 450 or 400 miles 
from Los Angeles—the greatest of the pros- 
pective users of Colorado River 


tively narrow strips of land in many places, 
forming the very banks of the Colorado. 
These low level tracts are said to possess 
some of the richest soil in the world—the 
accumulation of hundreds of years of 
periodic overflow of the river. At present 
cultivation of these potential Edens is 
difficult and uncertain because each spring 
or summer sees all the work of the year 
threatened by rising flood waters. In the 
future this menace will be removed, and 
what is now an uninhabited region will be 
dotted with prosperous settlements. Near 
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crests of onrushing water and fine sand that 
appear unexpectedly, due to swift current 
and a constantly shifting riverbed. This 
pair of outermost dams will be built of 
trainloads of rock dumped into the river in 
sufficient quantity to hold it in check. 

But when these barriers have been com- 
pleted, what will become of the water, some 
of which must be kept moving to the lands 
below? If the dam could be built in a few 
weeks, the answer would be simple, but the 
engineers’ plans must provide for several 
years’ work. The annual flow is ap- 
proximately 16,000,000 acre feet 





power—to Boulder Canyon—ac- 
cording to whether one travels 
the ‘‘old road” via St. Thomas, 
Nev., or goes down the new 
road that descends by a more 
direct route to the river from Los 
Vegas, Nev. To one who travels 
that long trail, as we did, visual- 
izing all that the Colorado River 
project will bring about, the 
journey is filled with the most 
intense interest. All through the 
southwest there are villagers 
and ranchers dreaming of the 
days when the Colorado will be 
harnessed. 








and to carry the needed por- 
tion past the dam site it will 
be necessary to blast tunnels 
through the walls of the canyon. 


Why Boulder Was Chosen 


While it is almost universally 
conceded that Boulder Canyon 
will be the site for the first dam, 
some authorities believe that 
other sites farther up the river, 
notably. Lee Ferry, should be 
the scene of the first activity. 
There a still greater lake could 
be created; but that site is 
farther from the regions that 








“Shall We Get Water >” 


In the desert town of Victor- 
ville, California, a woman of 
moderate means asked me, ‘‘Do you think 
we shall get any benefit from the Boulder 
Canyon project? We have a little ranch 
out on the desert on the east side of Mt. 
San Antonio. I wonder if it will help us 
get water onto our land?” 

It is hard to give a definite answer to such 
questions. Probably the ranch of my in- 
quirer is at far too high an elevation to be 
reached by any of the water if gravity is 
depended on to distribute it. But without 
doubt electric power will be available at 
greatly reduced rates and that will mean 
that these desert ranches can afford many 
times the volume of pumped 


On a scow in midstream, drillers toil day and night 
with diamond drills to determine the condition of 
bedrock at the dam site 


the desert town of Needles, Calif., there is 
a tract of 30,000 acres of this rich river 
bottomland, awaiting flood control. 

Tremendous engineering and political 
obstacles must be overcome before the 
Boulder Canyon project can be carried to 
completion. 

First of all, there is the task of construct- 
ing a dam between two canyon walls such 
as are found at Boulder Canyon. What is 
to be done with the water while such a 
barrier is being laid, with foundations per- 
haps 135 feet below the river? The only 
way, says Gossett, is to construct four other 


would be most benefitted by 
flood control, irrigation, and 
power development. It was this 
factor of distance that largely 
influenced Director Davis of the United 
States Reclamation Service when he 
officially reported to Secretary Fall in favor 
of the Boulder Canyon project. 

The Panama Canal ccst something like 
$300,000,000. The new task to which the 
United. States has set its hand will eventu- 
ally represent a far greater expenditure. 
Fortunately a body has been formed com- 
petent to solve the engineering problems 
that have arisen—the Federal Colorado 
River Commission, at the head of which 
President Harding has appointed Secretary 
Herbert Hoover. Associated with Mr. 
Hoover are representatives of the 





water that they now pay for. 

Fifteen years ago the town of 
Searchlight, Nev., was a boom- 
ing, ‘“‘wide open” mining town of 
4000 people. Today it is but a 
skeleton of its former self—a 
few unpainted frame stores, and 
hastily constructed houses set in 
the midst of a boundless desert. 
But if you talk with the remain- 
ing inhabitants, of whom there 
are only a few score, you will 
find that they, too, are hoping 
for another golden age for 
Searchlight. 


_A Desert Will Blossom 


As for benefits to specific com- 
munities, there can be no ques- 
tion of the value to the vast 
territory as a_ whole. The 
desert will blossom as the rose. Manu- 
facturing will receive a tremendous 
impetus, particularly in and near sea- 
coast towns. The many valleys forming 
the lower lands of the Colorado River basin 
will be made green with flourishing crops. 
Flood control will not only free the Imperial 
Valley from a present serious danger, but 
will make possible a far greater develop- 
ment both north and south of the inter- 
national border in the vicinity of the 
Colorado. 

; Then, too, desert folks are particularly 
interested in the cultivation of compara- 
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seven states having territory 
lying within the Colorado 
River basin. Each of these has 
passed the legislation necessary 
to the appointment of a repre- 
sentative on this commission. 


States’ Rights a Difficulty 


One of the difficult tasks of 
the commission will be to arrive 
at equitable division of the bene- 
fits of the project. Each of the 
states, as well as Mexico, is pre- 
pared to push its claims concern- 
ing water and pcever rights, and 
it will prove no eary undertaking 











*‘Street scene’? in St. Thomas, Nevada, which prob- 
ably will be submerged by the 
irrigation project. 


water supply in roadside ditches 


dams to protect the one permanent dam 
while it is being constructed. To explain: 
One coffer dam must be built immediately 
above, and another just below, the site of 
the permanent dam, so that excavations 
can be made down to the surface of bed- 
rock, which is covered by many feet of 
accumulated sand, silt, and boulders. But 
to make possible the building of these coffer 
dams two other temporary barriers are 
counted necessary by engineers, since 
special precautions must be taken against 
rapid changes in water levels and such 
dreaded phenomenons as “sand waves”’— 


overnment’s vast 
This view shows. the present 


to arrive at a just decision 
among the conflicting claims. A 
further question to be decided 
will be the relation of private 
power and light interests toward 
the public improvement. 

“We are not worrying about the Federal 
Commission’s problems,” said Gossett, 
good naturedly, as I bade him good bye. 
‘“‘We have a big job right here and now in 
gathering our data in the face of all the op- 
position offered by this wicked stream and 
a barren country that becomes terribly hot 
in summer. 

““Some day the ground on which we stand 
will be the bottom cf a lake whose beauties 
will attract thousands and which will be 
easily accessible by rail and highway. Our 
task is here.” 
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Indians, by Secret Process, Shape 75-Foot Canoe 


Popular Science Monthly 


from Single Log 
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HE war canoes of the Makah Indians 

on Puget Sound, Wash., hold the record 
as the worid’s longest paddle-propelled 
water craft; and since even the Indians are 
losing the art of making them, the 75-foot 
canoe recently launched will never be ex- 
ceeded, probably, in size. 

The canoe was hollowed from a single 


cedar log, which was carved into shape and 
then softened in some secret way with 
boiling water until it could be stretched 
into form. Hard wood thwarts, inserted 
while the boat was still warm, kept it in 
shape after the wooden sides become cold 
and stiff. This swelling and shrinking 
process is a secret that the members of the 


rapidly dwindling tribe will doubtless carry 
with them to their graves. 

’ In spite of their length, the boats are less 
than three feet wide and are only a foot 
deep. Formerly, in times of intertribal con- 
jlict, they were manned by crews of 50 men 
armed with bows and arrows, who all stood 
up simultaneously to fire a volley. 
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Newest Orchid Is Worth 
Thousand Dollars 


NE thousand dollars for a _ single 

flower! This is not too high a price to 
pay for a new variety of ‘“‘educated’’ 
orchid, declares V. Ferraria, of San Fran- 
cisco, who has just developed a flower un- 
like all others in form and color. 

New varieties of orchids require pains- 
taking cultivation and cross fertilization by 
expert gardeners. Long experiment with 
many kinds of orchids was necessary before 
this new hybrid could be produced. 





Self-Winding Reel Carries 
Electric Cables 


NEW self-wind- 

ing reel to carry 
the electric cable for 
portable tools to vari- 
ous points in the shop 
or garage, prevents 
the short circuits 
caused by continually 
dragging the cable 
through water. In 
addition it keeps the 
cable flexible and 
handy for use. 
The reel is attached to the ceiling 
on a swivel, so that the cord may be 
led out in any direction. Sliding con- 
tacts in the supporting head maintain 
constant electric connection as the 
reel is turned. 

The self-winding device consists of a 
spiral spring operated by a gravity 
controlled pawl that acts on a 
ratchet. 

When the reel is unwound slowly, 
the pawl falls into engagement with 
the ratchet teeth and will lock the cable 
at any point, but if the cable is pulled out 
rapidly and then released, the pawl is con- 
tinually knocked out of engagement by the 
oncoming ratchet teeth. When this hap- 
pens, the cable is rewound by the spring, 
thus adjusting itself. 









Water Pipe Is Staff for Concrete F lag 














A NOVEL flag of 
concrete, with 
the Stars and Stripes 
painted on its surface, 
adorns the side of a 
hill near Chicago, IIl. 
A cast iron water pipe 
has been used for a 
pole. The surface of 
the concrete was trow- 
eled into waves, and 
painted so that it pro- 
duces the effect of a 
flag waving in the 
breeze. The flag itself 
is 10 feet by six. 
































Rack Reduces ‘‘Upkeep’’ 
of Father’s Wardrobe 


A NEWLY invented clothing rack is said 
to reduce pressing bills by keeping a 
man’s clothes ventilated and in proper 
shape overnight. . 

The rack stands beside the bed in place 
of a chair, and provides shoe-trees and 
clothing hooks as well as coat and trousers 
racks. The trousers holder is a flat steel 


spring that will hold the trousers either at . 


the bottom or with the belt uppermost, 
without having to empty the pockets. 
The rack is made of wood and stands 50 
inches high. The fact that each garment 
has a definite place is said to give added 


speed in getting down to breakfast in the 
morning. 





LIQUEFIED carbonic acid gas is often found 
in the interior of sapphires. 
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How Perspiring Plants Keep Air Healthfully Moist 


D° you know how much of the healthful 
moisture in the air you breathe comes 
from perspiration of the plants, trees, and 
grass around your home? Do you know 
that the average suburban 


measurements under natural conditions, in 
the open air. The plant is placed on the 
platform of a delicate scale, and carefully 
balanced. Any loss in weight thereafter, 


a tiny steel shot to drop from one portion of 
the apparatus to another, restoring the 
balance. Each steel ball corresponds to a 
loss of 20 grams on the part of the plant. 
The shot are kept in a coiled 





lawn gives more than 10 bar- 
rels of water to the air every 
summer day? 

To discover such facts as 
these, Uncle Sam, master 
farmer, has recently been con- 
ducting interesting experi- 
ments with ingenious devices, 
measuring and recording ex- 
actly the amount of water that 
“transpires” or evaporates 
from the leaves of plants in 24 
hours. 

The results have revealed 
the astonishing rate at which 
growing things, absorbing 
water from the soil, pass it off 
into the air, thus serving as 
Nature’s automatic humidi- 
fiers for the atmosphere. One 
pot of alfalfa lost more than 
eight quarts of water in a single 
day, when the atmosphere was 
dry and the wind strong. The 
average amount of evaporation for 
a large plant like a sunflower is 
between a pint and a quart daily. 
Findings such as these show why 
potted plants in your rooms help to 
restore moisture to the heater-dried 
air which makes so many American 
homes unhealthful. 

To conduct the experiments, the United 
States Bureau of Standards has designed 
special weighing apparatus for these 








Placed on the platform of a delicate 
scale and carefully balanced, the 
plant is measured for evaporation 
by the weighing and recording ap- 
paratus shown above. As the plant 
loses weight, the beam of the scale 
falls, completing an electric circuit 
that drops a ball counterweight from 
one portion of the apparatus to an- 
other so as to restore the balance and 
register the amount of evaporation 





pipe, and fall into a cone 
shaped receiver suspended on 
knife edges. A spring motor 
gives a positive lift to the scale 
beam every time a steel ball is 
dropped. 

The recording device is sim- 
ilar to those used on automatic 
rain gages. It has a drum 12 
inches in circumference that 
makes a revolution every six 
hours, and is continually offset 
by a screw so that four six-hour 
periods are recorded side by 
side on the same sheet. In 
this way, beside determining 
the total amount of water the 
plant breathes into the air, the 
apparatus charts the loss in 
connection with the time 








of course, is due to loss of water. As the 
beam of the scale falls, it completes an 
electric circuit that opens a gate and allows 





elapsed and the local 
weather conditions. 

The apparatus works 
perfectly, except when 
sudden upward gusts 
of wind lift the plant, 
causing the recording of 
a transpiration rate that 
is abnormally high. Spe- 
cial provision is made to 
prevent more than one 
ball being delivered to 
the cone at a time, however, and no record 
is made unless a ball is actually deposited 
on the beam. 





Tests Reveal Why Watchsprings Break During Thunder Showers 


Your watchspring is most likely to 
break during a thunder shower. This 
has been proved by a painstaking series of 
tests recently completed by Herman See- 
mann, of Oberlin College, Ohio, whose 
results have verified a jewelers’ superstition 
of long standing. 

The tests have disclosed that the break- 
age is due, not to the electrical or magnetic 
effect of the lightning, but solely to the 
moisture in the atmosphere. Electrical 
effects can be ruled out because the main- 
spring of a watch is perfectly insulated by 
its metal case, just as the inside of a hollow 
steel mast or enclosed tank is the safest 
possible place to be 
during a thunder- 
storm. During Mr. 
Seemann’s tests 
watchsprings were 
exposed to weak and - 
strong magnetic 
fields without show- 
ing any weaknesses, 
yet graphic charts 
reveal that there is a 
distinct relation be- 
tween the frequency 
of thunderstorms 
and the number of 
watchsprings 
broken. 

Graphs depicting 
the number of thun- 
derstorms at Cleve- 
land as compared 
with the number of 
springs repaired 


by jewelers in the neighboring towns of 
Oberlin and Elyria, Ohio, over the period of 
a year, reveal that the maximum isin June, 
July, and August—this in spite of the 













This chart reveals the striking relation between frequency of 
thunderstorms in Cleveland, and breakage of springs in 


Elyria and Oberlin 


number of people away on vacations. 
That breakage must be ascribed to 
moisture, was proved in this manner: 
Two groups of bent watchsprings were 
placed in airtight 
cylinders. One cyl- 
inder was kept per- 
fectly dry by en- 
closing a dish of 
calcium _ chloride, 
while the other con- 
tained an open dish 
of water to keep the 
air moist. In the 
’ dry cylinder, after 
two months’ expos- 
ure, not a spring 
had broken; but in 
the moist air half 
-the springs broke 
during the first 
seven days! Care- 
ful oiling of the 
springs reduced the 
breakage about 50 


Bent springs placed 
in a dry cylinder 
withstood two 
months’ exposure, 
while half of those 


in the moist cylinder per cent. 
broke in seven days Under a powerful 
microscope, _ tiny 


spots of rust were found on the fractured 
edges of the springs, showing that the 
breakage was due to oxidation, which broke 
the skin effect of the spring. The outer 
layers of metals under tension perform 
most of the work, and when these are de- 
stroyed by rust, a fracture will soon follow. 

The investigations seem to indicate that 
watchsprings wear out instead of rust out; 
by proper oiling their life may be doubled. 
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Your Right Hand Wins in Fi inger Speed Tests 


¢ iper- fingers of your right hand are quicker 
and more accurate than those of your left. 

The ring finger of your left hand shows a 
burst of speed whenever it can work with the 
forefinger of your right hand; and it slows 
down noticeably when it must team with the 
middle finger of your left hand. 

Two fingers, working together, are faster 
than one going it alone. And a combination of 
two fingers on opposite hands is faster than 
two fingers on the same hand. 

Practice, while it increases the speed of all 
fingers, tends to increase the rate of the slow 
ones more than the fast ones, thus overcoming 
the handicap of the ones that lag naturally. 

If you are a typist’or pianist, perhaps you 
have already discovered some of these facts 
about the workings of your hands. They have 
been conclusively demonstrated recently by a 
series of tests conducted at the Carnegie Insti- 
tute of Technology by Esther L. Gatewood. 


Thousands of Experiments 


These tests are particularly interesting in 
the light of the recent experiments with chil- 
dren conducted by Dr. John B. Watson, New 
York psychologist, and described in POPULAR 
SCIENCE MONTHLY for April, which revealed 
that up to the age of one year a child is neither 








How finger speed is tested. The sub- 
ject sits alone in a darkened room with 
a specified finger of each hand resting 
on a key. When one of two electric 
lights flashes, he presses the correspond- 


ing key as quickly as possible. In an 

adjoining room a small motor driving a 

rotating disk lights the lights at irregular 

intervals, at the same time operating a 
tee instrument 


right handed nor left handed. 

In 70,000 individual experiments with 
adults at the Carnegie Institute, in which 
the speed of finger reactions to visual 
stimuli was accurately measured, the 
average reaction time was found to be 400 
sigmas, er four tenths of a second. Com- 
pare this average with the speed of an ex- 
pert typist who can copy 132 words a min- 
ute correctly for an hour, responding 625 
times a minute, or about 10 times a second, 
to visual stimuli! 

The scientific tests of finger reactions 
were made possible by development of an 
elaborate electrical apparatus, which re- 
cords accurately and simultaneously the 
eye stimulus, the finger response, and the 


elapsed time, furnishing valuable data. 

The person under examination sits alone 
in a darkened room with one finger of each 
hand resting on a separate key. Before him 
are two electric signal lights. When one of 
the lights flashes, he must press the cor- 
responding key as quickly as possible, ex- 
tinguishing: the light. 

A third red light between the two signals 
flashes after four tenths of a second, warn- 
ing the subject that he is falling behind. 

In an adjoining room is the regulating 
and recording apparatus. A small electric 
motor running at constant speed rotates a 
disk with a multitude of round-headed 
screws projecting from its surface. Above 


this disk is a line of metal cups filled with 
mercury, which are lifted up as the screws 
strike their bottoms, and brought into con- 
tact with wires hanging above them. This 
device lights the right and left hand lights 
haphazardly, so that the subject cannot 
anticipate what the next required move- 
ment will be. 

The motor draws a strip of record paper 
under a series of pens, which mark on the 
moving paper the exact time that a light 
was flashed, the time that elapsed before 
the subject’s pressure on the finger key 
put out. the light.; also whether the cor- 
rect key was depressed, and whether the 
red, or tardy, light flashed. 





The Railroad Borrows the Automobile’s Best—and It Pays 
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This automotive coach was desi 
for frequent service on branch 
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ee rata operating costs from a 
dollar to about 10 cents the train 
mile, the latest gasoline-driven passen- 
ger coaches, built in St. Louis, Mo., 
are enabling railroads to operate their 
branch lines at a profit while greatly 
increasing train service in outlying dis- 
tricts. 

The economies are the result of a 
unique combination of the best fea- 
tures of automotive equipment with 
the essentials of steam rolling-stock 
design, and are due particularly to an 
improved system of power trans- 
mission and arrangement of the rear 
truck. 
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View of driver’s seat and controls. 
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Under 
the hood is a 72-horsepower auto engine 


The power plant, a four-cylinder automo- 
bile engine developing 72 horsepower at 1600 
revolutions, is at the front of the.car. The 
clutch is similar to that of a high-class auto- 
mobile. From this point the power is trans- 
mitted by a longitudinal shaft to the main 
transmission. Here are four forward speeds 
with gear ratios ranging from 4.99 to 1, to 1 to 
1. To provide for reverse, a second longi- 
tudinal shaft runs to an auxiliary reversing 
transmission that has two speeds only, 1 to 1 
forward, and 1 to 1.085 in reverse.” 

Ease in repair and economy of maintenance 
are claimed for this system, since any gearbox 
can be reached without lifting the car from its 
trucks or sending it to the shops. Further, by 
separation of the various elements of the gear, 
wear is lessened and parts can be made more 
rugged. The rear driving truck is also ar- 
ranged so that the brake rigging and gearcase 
can be removed from the car intact. 

The engine is under a hood close to the 
driver’s seat, with its radiator in the end wall 
just under the front window. The hood is 
lined with asbestos to permit small packages 
to be stowed in the space just above the 
engine. 

The car is made with bodies of various types, 
which ‘seat from 24 to 52 persons, depending 
upon the size of the baggage roome. While de- 


signed especially for use on railroad branch ~ 


lines, it is said to be suitable for use on subur- 
ban trolley lines. 
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ies Chee Bits , ' : ; aN AFTER years of scientific study, 


eyeglass makers can _ supply 


Are Shaped for QP sh MMMM) Selects ci Vision 7 one of A 


The exacting skill required to 


ee rm ge eo re 


shape bits of glass for countless 


Defective Eyes “ » . — a ' human eyes is shown on this page. 
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When the glass is melted, the furnace door is lifted, and workmen, 
operating huge tongs on wheels, withdraw the white-hot pot 


The manufacture of clay crucibles in which optical 

glass is melted at tremendous temperatures requires 

the exacting work of experts. The open clay vessel 

when completed, measures from 26 to 36 inches in 
diameter 








Hake « ag Onto the casting table—a smooth, 
i ah . iron slab—the molten glass is 
' poured from the pot in front of a 
roller that converts the glass into a 
smooth, even sheet 





For grinding and polishing, rough lens blanks are cemented 
to these metal blocks. Over each block fits a grinding shell 








Concave blocks, with lens blanks fastened in place, How blanks are cemented to the block. Warmed on a 
ready for the grinding machines in the background heating table, they are pressed into a coating of pitch 





Popular Science M onthly 








A helicop- 
ter, driven by a 
rubber band, 
was the Wright 
boys’ first in- 
spiration, in 
1879, for the 
creation of a 
“flying ma- 
chine’”’ 



















NE day in 1879 the Rev. Milton 
Wright, of Dayton, Ohio, a bishop 
in the United Brethren Church, 

gave his sons Wilbur, age 12, and Or- 
ville, age 8, a toy helicopter that would 


peller driven by a rubber band. The toy 
so fascinated the boys that it deter- 
mined their life work. 

The Wright brothers had grown up 
and were running a modestly successful 
bicycle business when a chance item in a 
newspaper reminded them of their toy 
helicopter and focussed their attention 
on aviation. First they studied all that 
was then known about aeronautics, 
then, 21 years after the gift of the heli- 
copter, they made their first attempts at 
gliding through the air. Quickly they 
discovered that all existing theories 
about flying were wrong, so they started 
from the beginning. 

The brothers spent many hours lying 
on their backs outdoors studying the 
flight of birds. Other hours and months 
were devoted to experiments with the 
effects of currents of air, blown 








flutter in the air a few minutes, its pro-’ 
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The Conquerers of the Clouds * 
How a Fluttering Toy and the Study of Birds dee 
Inspired the First Airplane - 

[The story of the Brothers Wright, who, among Popular Science Monthly’s greatest air 
contemporaries, have remained most secluded from the public gaze] not 

sug 

f | through a tube, on differently shaped After congratulating Orville when he ing 
<i} sheets of metal. alighted, President Taft said to Wilbur: sol 

In October, 1900, they were ready totry ‘Your brother has broken your record.” “a 
the air again in a glider designed on new ‘“‘Yes,’”’ admitted Wilbur; ‘“‘but it’s all es 
theories of their own. They went to Kitty ‘in the family.” de 
Hawk, N. C., because the weather bureau That reply was characteristic. It was pra 
said winds there were strongest and steadi- never Orville or Wilbur who accom- = 
est. They sailed a total of two minutes. plished some marvel, but always “the tra 
Next year they tried a larger glider with Wright brothers.” sol 
such success that in 1902 they made a Next year the brothers went to Europe int 
machine still larger, with which they made to sell airplanes. They were loaded me 
many glides, the longest 662 feet. with honors. , 

The first flights in history in a power- Until 1910 there was no important bu 
driven, heavier-than-air machine were knowledge of the art of flying that did al 
made by the Wright brothers on December not come directly from the Wright broth- = 
17, 1903. The first of these flights lasted ers. Indeed, their patents, upheld by Bid 
12 seconds, the last 59 seconds. Neither of the courts, in- a 
the brothers ever would disclose which one cluded about be 
of them made those epoch-making trips. all that is known 1s 
They told nothing; for they were not then of flying. S1I 
ready for patents, so they relied on secrecy Wilbur Wright pe 
for protection. They were not garrulousby died of typhoid 1s 
nature. As Hashimura Togo said, “You  feverat hishome di 
have never heard true silence till you have in Dayton, Ohio, he 
talked with Wilbur Wright.” May 30, 1912. st 

Their first airplane was of 12 horsepower; T 
their second, in 1904, 16 horsepower. From to 
September 26 to October 5, 1905, they _ 
made six flights averaging more than 15 lif 
miles. Then they knew they had a prac- ™ 
ticable airplane. 

But by 1907 the brothers were confident ce 
enough to predict that airplanes would li 
some day fly 100 miles an hour. In May of " 
that year they made an tc 
official endurance test at rs fit oss 
Fort Meyer, Va., to meet Lic ° the 
government require- poe ag As so 
ments. When Orville first flight in a ni 
had circled the flying, power driven ma- us 
field for an hour, Presi- er Pp 
dent Taft, one of agreat “"’ “Qvertold 
crowd, applauded and S 
cheered with the rest. 








Automatic Cement Packer Fills and Weighs Barrels by Vacuum 


Die hundred and twenty tons of ce- 
ment, packed and weighed in barrels in 
10 hours is the output of a newly invented 
dustless cement packer and weigher that 
embodies a novel adaptation of the vacuum 
system. 

One man simply places an empty cement 














barrel under a loosely fitting packing hood 
inside an airtight compartment, shuts the 
door, and pulls the operating lever. This 
starts an exhausting fan that produces a 
vacuum in the compartment. The finely 
powdered cement is sucked into the cham- 
ber from storage bins through a large 
flexible pipe and drops from the packing 
hood into the barrel. 

The barrel] rests upon one platform of 
a scale, and when the weight of the 
cement equals that of the counter- 
weights holding down the other arm, the 
platform drops. This movement auto- 
matically stops the electric motor and 
exhaust fan, and opens the door. The 
ested takes the barrel off the scale. 

he entire cycle has consumed less than 
two minutes. 

To prevent dust from coming out 
when the door is opened, the first valve 
operated by the scale platform as it 
starts to move downward starts a small 
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Finely powdered cement is sucked 
vacuum from bins into the aire 
tight filling compartment 


electric motor that sucks the air from . 
the chamber when the doors are épened 
and catches the dust in porous filter bags. 


How an empty cement barrel is 
automatically filled and weighed 
is shown above 


























































“Scrapped” Warships Become Busy Merchantmen 


TH _ Possibility of converting Uncle above the waterline, say engineers, may quired for firing big guns, would make the 
Sam s six uncompleted battle cruisers, readily be replanned for merchant service. ships steady in rough weather and permit 
designed for tremendous power and high Their enormous power plants, designed to the addition of extra decks, thus providing 


ls 


ee eee ee 



































































speed, into a fleet passenger accom- 
of the fastest pas- : 7 modations large 
test senger liners afloat, ae: Comeves, «emer rae > enough to warrant h 
not only has been Thecrane lifts a fire-control mast S A the expectation of Ht 
suggested by lead- <i\ operation at a 
| he ing engineers asa profit. 
burs: solution of the The ingenuity ' 
rd.” “serapping”’ pro- with which the m 
s all gram, but has been Germans have con- 
demonstrated as verted their ob- 
was practicable by Ger- solete submarines, 
om- many’s success in that appeared at } 
‘the transforming ob- first to be absolute i 
solete battleships junk except for 
rope into merchant- war uses, into a 
.ded men. ; valuable commer- 
German _ ship- cial asset is dem- 
tant builders have onstrated by the 
did proved that the ees The merchant tanker Ostpreus- 
oth- process of conver- aie ri ey a sen, which recently 
| by sion, even when completing a voyage carried a cargo of 
a battleship has from Texas to Ham- oil from Texas to 
been completed, burg, with an oil cargo] = =Hamburg. This 
is comparatively ship was construct- 
simple and inex- OK eH ed by joining two submarine hulls 
pensive. The ship F in parallel, catamaran fashion. 
is placed in dry- OK&E A superstructure of the usual 
dock, and the aaa tanker form was built upon this 
heavy armor belt curious under body to provide 
stripped from the sides. accommodation for the crew. 
Turrets, guns, and fighting 
tops are cut away with 





Useful ‘‘Scrapping’’ 
DELIBERATE destruction, 


under the naval disarma- 
ment agreement, of the great 
capital ships under construc- 
tion for our navy is almost 
unthinkable. Engineers 


oxyacetylene torches, and 
lifted out of the ship by great 
cranes. 

After the vessel has been 
completely stripped and 
lightened as far as possible, a 
vertical framework is bolted 
to the sides and covered with 




















ordinary ship plating. i x . 

gives che —s Ph The steamer Odin, former battle cruiser, passing through have estimated that the six 

the usual appearance of the the Kiel Canal with a cargo of locomotives newest type battle cruisers can be 
} merchant ship, and the spaces thus made _ give them speed of more than 33 knots as converted into 25-knot passenger 


available are utilized for cargo. The pro- war vessels, would drive them at more than liners, each capable of carrying 
pelling machinery is, of course, left intact. 25 knots as merchant ships, even with 3500 passengers and 2500 tons of 
= _ The six American battle cruisers remain some of the boilers removed to reduce fuel cargo and operating at a profit. 

ingomplete, and hence the superstructure consumption. Their great stability, re- 














Farm Tractor-Locomotive Hauls Mine Cars on Rails 


n _* the addition of a heavy steel chassis ment, and not a modification, of the orig- rails, the tractor, with wheels removed, is 
and four locomotive type drive wheels, inal machine. To adapt the machine to set in a solid steel chassis or frame carry- 
ing two solid axles and automobile 
type brakes. With these exceptions, the 
frame unit is built along the standard 
lines of railroad rolling equipment. 

The rear axle is connected with the 
tractor transmission, preserving the 
three forward speeds and _ reverse. 
Power from the rear wheels is transferred 
to the front wheels by connecting rods. 








it is now possible to transform a light 
agricultural tractcr into a locomotive 
to haul mine trains. In this new field, 
the tractor has proved unusually eco- 
nomical in operation and requires a 
minimum of head room. 

_ The locomotive may be changed back 
into a tractor again in three hours, since 
the new invention is simply an attach- 
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Transformed into a locomotive, the light tractor is shown above hauling a train of loaded cars in an Alabama coal-field. Note 
the flanged drive wheels and connecting rod. The insert shows how. the tractor is mounted in a steel chassis with solid axles 
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“Flectric Mules” Haul Canal Boats 





+ ; “" 
fa ah ¥ FD 2 
ry 
+t m4 - ‘ 
Heep 


’ is 4S 








Come \WA RP MOTE 
PECAN Pas * 


“ Te og bet tig ’ 
~s, VLG, : 
et: <i a ad lat ad 2 
pe “a 4 r ee a 


“ree i er Pn 
mye 


es. > TROLLEY WIRE 


>>) 


~~ 







* of ae 





ee electrifying the canals 
of France, are experimenting with a 
system of self-hauling winches, or ‘‘elec- 
tric mules.” In utilizing this invention, 
a wire rope is fixed permanently along 
the bank of the canal and an overhead 
trolley wire is strung parallel to it, a 
little farther from the water. 

The boat is attached to the “‘mule” by 





a towline, and the machine hauls itself 
along the rope, dragging a string of canal 
boats after it. The motor is run by 
electricity from the overhead wire. 

Already machines of this kind have 
reduced the average time required for a 
canal boat to pass through the Foug 
Tunnel, near Toul, from 25 minutes to 
less than ten. 











© Keystone 


Mechanical Smoker Puffs, 


Saving Tongue Burns 


B* breaking in a new pipe while the cus- 
tomer waits, and coloring ‘‘meer- 
schaums” in off hours, a newly invented 
“smoking machine” is making profits for 
its inventor. The machine actually 
“smokes” the tobacco, drawing puffs 
slowly enough to prevent the pipe from 
becoming too hot, and consumihg the 
tobacco to the last flake. 

The mechanism consists of a small fan 
for exhausting the container—which is 
kept slightly below atmospheric pressure— 
and a revolving valve turned by a belt 
geared to the fan. The pipe is placed in 
the mechanically airtight mouth, and a 
switch on the front of the machine starts a 
motor. 

The speed of smoking can be varied 
by turning the spindle above the pipe, 
which regulates the speed of the fan. 





THE demand for turpentine requires 800,- 
000 acres of virgin forest annually. 


Speed Control for Fan Is 
Regulated by Chains 


B* pulling one of two chains hanging 
from the motor of a newly designed 
ventilating fan, the direction of the fan can 
be reversed, and the speed varied from 
about 100 to 1170 
revolutions a min- 
ute. 

The fan is 
equipped with a 
movable rocker 
arm to which the 
chains are at- 
tached. When one 
of the chains is 
pulled, the posi- 
tion of the brushes 
on the commuta- 
tor is shifted. Since 
the motor is ct the 
repulsion type, 
which insures 
sparkless commu- 
tation, this device 
gives complete 
speed control. 

When the chains 
are approximately 

even, the rocker- 
arm ring is in the neutral position and the 
fan stops. Moving the ring in either 
direction will start the fan rotating. 






Speed and di- 
rection of the 
fan are con- 
crolled by two 
chains 





HE “Watch Washington” mes- 

sage broadcasted by POPULAR 
SCIENCE MONTHLY inthe April 
issue was heard from coast to coast, 
judging from the response it re- 
ceived. You will be interested in 
reading further comments on the 
developments in government radio 
service—on page 4, 
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Gage Measures Pressure 
in Auto Engine 


ape records of the compression pres- 
sures existing in an automobile engine 
while it is in actual operation can now be 
obtained by a pressure gage in which the 
inertia of the parts has been eliminated, 

The gage is screwed into the spark-plug 
hole. Within the gage is a loose-fitting 
piston, the head of which is held against 
the opening Jeading into the cylinder by a 
powerful spring. Tension of this spring can 
be adjusted by tightening a vulcanite nut 
at the top of the gage. To the piston head 
is connected a pointer leading outside the 
indicator. 

If the spring pressure on top of the piston 














How the compression 
gage, at the right, is 
screwed into a spark 
plug hole, is shown 
above 


Ce 
os 











is less than the gas pressure in the cylinder, 
the piston head will be Jifted slightly at 
every compression stroke, and the tip of the 
pointer wil] vibrate. By turning the adjust- 
ing nut, the pressure of the spring can be 
made exactly equal to the compression, so 
that no movement of the pointer takes 
place. 

As the barrel of the indicator is marked 
off according to the micrometer system, the 
compression pressure may then be read 
directly in pounds to the square inch in 
large figures marked on the side of the 
barrel, opposite the vibrating pointer. 





Music Rolls Play Cornet 
while You Blow _. 











USIC rolls for the ‘cornet, with whick 
any one can play this difficult instru- 
ment as readily as a player piano, have 
been invented by Private Jowett, a British 
soldier in the Army of Occupation on the 
Rhine. : 
The performer blows into the instru- 
ment, but the fingering and lip modulation 
are accomplished mechanically. 
Fundamentally the invention is a tiny 
compressed-air player, with the lungs of — 
the performer serving as bellows. Simply 
keep up a good wind pressure, and the in- 
strument will play a selection with proper 
volume, tempo; and fingering as the music . 
roll passes through it. 
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UGLIELMO, 

MARCONI, to 
whom the world is in- 
debted for the wireless 
telegraph, was more for- 
tunate than most in- 
ventors, for his father 
was a wealthy landowner 
near Bologna, Italy, 
where Guglielmo was 
born April 25, 1874. 
His mother was the 
daughter of a rich Dub- 
lin distiller. Conse- 
quently young Marconi 
did not lack money for 
a university education 
to fit him for difficult 
original research, or for 
apparatus required for 
experiments. 

Marconi’s first invention was an indel- 
ible ink, made from wild berries with 
which he marked his clothes when he was 
five years old. His mother’s lack of appre- 
ciation so discouraged the poor child that 
he essayed no more discoveries for 11 
years. 

Then, at the age of 16, he began ex- 
perimenting with crude apparatus he him- 
self had made to test the theory that 
electric current can pass through any sub- 
stance and, if started in any given direc- 
tion, will follow an undeviating course 
without need for a wire or other conductor. 
This discovery had recently been made by 
Professor Hertz. The boy soon verified 
the theory; then for five years he labored 
to turn it to practical account for trans- 
mitting messages. 

In 1895 Marconi took out. his first wire- 
less patent in Italy. Theoretically he 
should have been able to transmit messages 
20 miles; actually he could cover only two 
miles. Later, when he announced he had 
raised the limit to nine miles, he was ridi- 
culed. Finding his native land was not 
interested, Marconi took his invention to 
England in May, 1896, where he won the 
enthusiastic interest of Sir W. H. Preece, 
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The Boy Who Gave Us Wireless 


How Wealthy Young Inventor, with Homemade 
Apparatus, Discovered Radio's Marvels 


{The story of Guglielmo Marconi who, among Popular Science Monthly’s 
greatest contemporaries, was the youthful prodigy] 





Guglielmo Marconi 


head of the British Post 
Office Department. The 
first wireless message in 
England was across the 
Thames, a distance of 
750 feet. 

In June, 1897,. Mar- 
coni sent wireless mes- | 
sages 12 miles; next 
year 32 miles. In that 
same year, 1898, 150 
messages were ex- 
changed between Queen 
Victoria on shore and 
the Prince of Wales 
cruising on the royal 
yacht, and 700 messages 
about a regatta were 
sent to a Dublin news- 
paper. 

By the time he was 
24, Marconi was world famous; but this 
ruffied his serenity no more than ridicule. 
He accepted success with perfect uncon- 
cern, as if he expectedit. He was unas- 
suming, deliberate, talked little, and was 
scrupulously neat and well dressed. With 
ample funds he went about his work, 
making steady and rapid progress. 

The outstanding event in the evolution 
of wireless telegraphy took place at 12:30 
P.M., December 12, 1901, when Marconi, 
seated in a little shack on Signal Hill at 
St. John’s, Newfoundland, heard the letter 
“S” repeatedly sent by prearrangement 
from Poldhu, Cornwall, on the other side 
of the Atlantic. Developments followed 
rapidly. In 1908 transatlantic radio sta- 
tions were opened for business. In 1914, 
the principal nations enacted laws requir- 
ing passenger ships to carry wireless equip- 
ment and operators. In 1905, wireless 
telephone messages were sent from Wash- 
ington to Paris, 3700 miles; and Washing- 
ton to Honolulu, 5000 miles. 

Now, thanks to Marconi, 15 per cent of 
international communication is by wire- 
less. Wireless telephony, too, is making 
extraordinary progress. There are 50,000 
amateurs in the United States alone. 
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One Cylinder Car Is with Us Again 








‘THE one-cylinder automobile is coming 
back. The designers of this new car 
have turned to a single cylinder engine of 
about 12 horsepower in an effort to reduce 
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fuel consumption. 
adopted on the body and beneath the car 
to reduce air resistance. The car can 
attain a speed of 20 miles an hour. 
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Long Pole with Jaws 
Replaces Lights 














EPLACING burned-out electric lights 
in signs high above the roofs of sky- 
scrapers or in lamps at the top of tall poles 
has become a quicker and safer task since 
the perfection of a simple replacing device 
for lamps installed in push sockets. The 
invention consists of an aluminum clutch 
mechanism mounted on the end of a jointed 
wooden pole of any required length. 

The jaws fit around the base of the bulb, 
and are opened by pulling a cord. By 
gradually releasing the tension cord, the 
jaws take a firm grip on the glass without 
any danger of breakage. With the push 
type of socket the new bulb is thrust 
directly into place, but where the screw 
type is in use, the pole must be rotated. 











Suits of Rubber Sponge 
Keep Aviators Warm 


LOTH of rubber sponge, similar in 
structure to the familiar bathroom 
article, is now being used for aviator’s suits 
for high altitude duty. Since rubber sponge 
is a mass of air cells with thin rubber walls, 
it provides an almost perfect insulation 
against heat. 

The impervious rubber makes the cloth- 
ing windproof, and the air cells retain the 
bodily heat of the aviator even at an alti- 
tude of 30,000 feet. 

Thin layers of this cloth are said also to 
make telephone booths soundproof when 
inserted between the double walls, since the 
rubber will not transmit vibrations. An- 
other odd use of the material is found on the 
baseball diamond, where the big league 
catcher often slips a thin sponge into his 
mitt, to protect his hands. 
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When Can You Interchange Hands of a Clock? 
Best Solutions to Sam Loyd’s Puzzles Win $25 in Prizes 





A FIRST prize of $10 will be award- 
ed for the best set of answers and 
analyses covering the three problems 
on this page; a second prize of $5 for 
the next best set; and ten prizes of $1 
for the 10 next best sets. 

Answers must be received not later 
than May 1, addressed to the Puzzle 
Editor, Popular Science Monthly, 225 
West 39th St., New York, N. Y. 

Answers to the May puzzles will ap- 
pear in the June issue; the names of 
prize-winners in August. 











Correct Solutions to 
Previous Puzzles 


[As a convenience to readers, correct solutions to 
Sam Loyd’s puzzles that appeared in the January, 
February, and March issues are printed below. An- 
swers to the April and May puzzles will appear in the 
June issue.] 


minutes past 12. 


What Time Was It When the Alarm Rang? 






HE boss mechanic set his alarm 
clock for eight o’clock, but as shown 
in the illustration, it summoned him 
at either a little after five, or about 25 


We cannot tell the hands apart, and 


it is one of those rare moments 

when the hands might be 
Y reversed in their positions and 
% yet tell the correct time. 

Such positions occur very 
infrequently. For example— 
if at six o’clock we transpose 
the hands, it would. put them 
in positions’ that would be 
inconsistent with the regula- 
tions of a true-running time- 
piece, for while the minute 
hand was proceeding to the 
half-hour peint, the hour hand would 
have gone 2)4 minutes away from num- 
ber 12. 

As far as the true running of this 
clock’s mechanism is concerned, what, 
exactly, are the two times indicated? 





January Answers 


FENCING THE TOWN 


Let X miles equal length 
of one side of small square. 
Then—5 X? equals 12X, and 
X equals 22/5 miles. There- 
fore, the perimeter of the 
cross must be 28 4/5 miles, 
and the town’s area 28 4/5 
square miles. 


FROM SPHERE TO WIRE 


Since the contents of a 
cylinder, with diameter and 
length equal, are 50 per cent 
greater than the contents 
of a sphere of similar diam- 
eter, the sphere with a 
diameter of 24 inches is, for 
the purpose of calculation, 
converted into a cylinder 
24 inches in diameter and 16 


. onde wa fi y 


What — for a These Logs? 











Prize Winners in 
January Contest 


FIRST PRIZE, Ten Dollars: 
Francis M. Weston, Jr., U. S, 
Naval Air Station, Pensacola, Fla. 

SECOND PRIZE, Five Dollars: 
Walter D. Emerson, Orono, 
Maine. 

The TEN ONE - DOLLAR 
PRIZES: W. H. Myers, Jefferson 
City, Mo.;  Baldomero Lacruz, 
New York City; Addie R. Vos- 
burgh, Oakland, Calif.; Ernest K. 
Chapin, Muskegon, Mich.; 0. 
Phelps Meaker, Cambridge, Mass.; 
Eugene A. Keller, Takoma Park, 
D. C.; B. H. Walter, Mason City, 
Ia.; W. V. Lovitt, Colorado 
Springs, Colo.; Harmon S. Boyd, 
Woodbury, Conn.; Chas. H. 
Van Nest, Orlando, Fla. 


- Honorable Mention 


Solvers who are deserving of 
special commendation for their 
work in Sam Loyd’s January puz- 
zle contest include: 

Emory E. Colwell, Providence, 
R. I.; Frank Wé'lliams, Dayton, 


inches in length. pote had sawed a cord of scft wood and pocketed $2.40. O.; A. G. Douglas, Ottawa, Ont., 
Now, as a wire is but an Then he tackled a cord of hard wood, at the same rate an me tee pay Maca 
extended cylinder, we find hour for his labor, and he is here calculating his prospective J. Robinson, North Shields, Eng- 


by comparison of the 
squares of the diameters, 
that 5,760,000 of the little 
cylinders (1/100 of an inch 
in diameter) 16 inches in 
length, are contained in the 
large cylinder, 24 inches in 
diameter and 16 inches in 
(Continued on page 80) 





earnings, for there are certain data to consider in working out 4 J. E. Flexner, Huntington, 
his estimate. 

A cord consists of logs piled four feet high, four feet wide, and 
eight feet long. Dennis was required to cut his logs into 16-inch 
lengths. The first cord was four-foot logs, but the hard wood logs 
were eight-foot lengths. 
took three times longer than to cut the soft logs, 

How much will Dennis have to be paid for cutting that Pa.; 
second cord? 


- Va.; Lester M. Rice, Canton, 
O.; L. M. Merrill, Glendale, O.; 
Henry H. Snyder, Seattle, Wash;. 
Claude C. Prater, Springfield, Mo. 

Maurice Whitney, Elmira, 
N. Y.; Leslie H. Mann, Brooklyn, 

Y.; F. Duncombe, Erie, Pa.: 


To saw this hard wood, Dennis found, W. H. Elkins, Topeka, Kan; 


Fred. E. Haubold, Bartlesville, 
Okla.; A. C. Williams, Ardmore, 
E.R. Hunter, New Brighton, 





Swarthmore, Pa 











How Many Pieces in This Sheet of Metal? 


aN 


HE metal worker had to build the 

irregularly shaped piece, shown in 
the sketch, from the parts of a dissected 
square, and without wasting or discard- 
ing material. It was no easy job, as you 
can see. 

Now, if that original 9 by 9 square 
was dissected into the fewest possible 
number of parts that would admit of 
being grouped into the piece the work- 
man shows, let us see who can indicate 
on the sketch the division lines of the 
joined parts. 











+ Mrs. R. E. 
Shore, Lemoore, Calif.; Edith A. 
Garlock, Hilton, N. ¥.; W. H. 
Inman, Washington, D. ¢.; Daniel 
A. Fuchs, Buffalo, N. Y.; D. E. Pennington, Buchan- 
an, Ga.; Lincoln D. Hatch, Brookline, Mass. 

A. L. Lincoln, N. Y. City; Mrs. Geo. W. Sykes, 
Newport, Ark.; K. J. Adasiewicz, Orchard Lake, 
Mich.; Emil H. Hart, W. Lynn, Mass.; Steve 
Flesher, Houtzdale, Pa; L. B. Smith, Hershey, Pa.; 

o. Premer, Chicago, Ill.; | Austin P. Baldwin, 
Columbus, O.; H. H. Svanoe, No. Milwaukee, Wis.; 
Drew MacDouga , Nichols, lowa; W. Holland, Win- 
nipeg, Can.; Jacob Thiessen, Addington, Okla.; 
Nathaniel Myers, Swarthmore, Pa.; Charles S. 
Smith, Oakland, Calif.; E. Tabor, Upper Lake, 
Calif.; Miss Jean B. McCall, San Pedro, Calif. 

H. Bumann, Savannah, Ga.; A. H. Candee, 
Milwaukee, Wisc.; G. W. Seaburg, Boston, Mass.; 
C. H. Teague, Gladstone, Mich.; H. G. Taylor, San 
Antonio, Tex.; Philip W. Robinson, Boston, Mass.; 
Evan Bordahl, Roslyn, S. D.; C. E. Mears, Balti- 
more, Md.; William Bach, Chicago, Ill; J. E. 
Frazer, Richmond, Ind.; Walter T. Gorton, Spring- 
field, Mass.; B. J. Fenton, Oneida, N. Y.; C. C. Mere- 
dith, Moatsville, W. Va.; | Frank Ms. Libbey, W. 
Somerville, Mass.; Frank Turpie, No. Platte, Neb.,; 
A. Pelletier, Montreal, Canada; W. H. Ahl, Newark, 
N. J.; Walter Freshman, Butte, Mont.; 





Pa.; Charles Marti, Detroit, - 
Mich.; Preston V. Carnette, — 
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How Cable Guides Airplane Pilots at Night 


Y modifying his famous system of 
piloting ships by means of a sub- 
merged cable through which an alternating 
current passes, creating a magnetic field, 
Lieut. William Loth, a French aviator, has 
perfected a method of guiding airplanes 
through clouds and at night. The inven- 
tion has already been investigated and ap- 
proved for use by the operators of a com- 
mercial air line between London and Paris. ’ “ane ———— 
The airplane guiding cable is stretched TELEPHONE = 
above ground and between posts. RECEIVER 
In studying the lines of force of the mag-~ 
netic field surrounding the cable, the in- 
ventor used an apparatus consisting of a 
frame wound with an induction coil and 
mounted like a ship’s compass. The induc- 
tion coil may be connected either with a 
telephone circuit or a galvanometer. 


Aviator Tests Magnetic Field 


By a series of tests, Lieutenant Loth 
ascertained that the induction in the coil 
practically ceased when the plane of the 
frame forms a tangent to the lines of force 
of the field. In that position the sound in 
the telephone receiver is almost inaudible 
and the galvanometer shows only a minimal 

‘ deviation. 
in Having ascertained the form and extent 
est of the magnetic field of the cable, the in- 
ventor mounted three frames, wound with 
Dollars: copper coils, on the tail of an airplane. 
la, nm Two of these coil frames are vertical, one 
e Dollars: longitudinally, the other at right angles to 
— the airplane’s longitudinal axis. The third 
LAR frame is placed horizontally and also at 
Lecrat right angles to the longitudinal axis. The 
ty two vertical coils locate the direction of the 
- ©, cable; the horizontal coil searches it while 





























Mass.; the airplane is at great height. The 


Park, = : - 
n City, sounds are received by a telephone circuit. 


oor When the line of flight is parallel to the 
ee line of the cable, the pilot hears the maxi- —————————————————————— 

mum sound through the vertical longitu- Three coil frames, mounted on the airplane tail 
ion dinal coil. If he crosses the line, the sound assembly, and cénnected with a telephone receiver, 


i ; indicate the position of the plane in relation to the 
becomes weaker. By following the varying guiding cable. Insert shows the apparatus with 
which preliminary tests were made 

















“= intensity, the pilot can make a safe land- 


puz- ing in the darkest night. 


idence, 
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ae PROCESS of creating diamonds by 
Wash;. % S fusing a mass of diamond dust and 
4. Me chips into large artificial stones that only 
oklyn, el-itrel] \emeel nett iT Tc an expert can distinguish from the natural 


Pa.: DIAMOND DUST Ny gem, is the recent discovery of a German 





seviiie ~ chemist named Van Bolton. 
re ae : The chips and diamond dust, formerly 
etroit, . yy 3 used only to polish other gems, are put in a 
RE: x i' a little carbon crucible and mixed with a 
ith A. TOP OF ELECTRODE ‘ Fe chemical or a combination of chemicals 
H FURNACE | _ that will release mercury vapors when 
+ (REMOVED) si : heated. This crucible is heated in an 
Sykes * ak my electric furnace, where it remains for weeks, 
Lake, 4 = JP. and sometimes for months. During this 
neve { OF is 4 time the mercury percolates through the 
ldwin, ' i diamond dust and is said to cement the 
wes ; mn eee —_ = particles together. 
( 4. When the crucible is opened, its con- 
Fang ; tents have changed into a solid black mass 
, .that is instantly plunged into ice cold 
poder. water. The product is then cleaned—and 
r, San ‘ s the result is said to be a rough diamond 
Balti, i that is cut and polished in the usual way. 
J. E This process of fusing gems has caused 


Mere. consternation in the diamond trade, it is 


Oh og ; In this electric furnace, a crucible containing diamond dust mixed with oa orted, Pipa of its close imitation of 
wark, : secret chemicals is heated. The heat releases ny:rcury, cementing the particles the natural stone. 


soon | 
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“lene Radial Drill Bores Hole Four Inches Wide 


SLOW DRIVEN SPINDLE 















MOTOR CASE 


Portable drills, 
whether driven by 
air pressure or by 
electricity, are made 
more useful if they 
are provided with a 
screw driving attach- 
ment such as shown 
above. This attach- 
ment will handle any 
size of wood screw 
up to four inches long 


As the thimble 
of this microm- 
eter gage is 
turned, the in- 
dicator shows 
the number of 
one thousandths 
of an inch be- 
tween the mov- 
ing rod and the 
fixed anvil of 
the gage 











Lead and graphite paste, filling holes 
in the bronze casing, lubricate this 
type of bearing 












This double-spindle drilling ma- 

chine drills holes in the same object 

simultaneously in opposif: direc- 
tions 









REDUCING GEARS 
(iN CASE) = 





This combination tool, 
in its assembled state, 
forms eight-inch pliers 
with strong, toothed 
jaws suitable for pipe 
work. When sepa- 
rated, the two parts 
form S wrenches, one 
for one-half-inch, the 
other for five-eighth. 
inch boltheads 


This gigantic radial drill will bore a hole four inches 
in diameter and 20 inches deep. Its movable arm can 
be raised nearly 10 feet 











. Changing the spindle’s rotating motion 
to reciprocating motion, this attach- 
ment transforms the drill press into a 
filing machine 





AS a special service to readers, 

the Editor will be glad to 
supply the names and addresses 
of manufacturers of devices 
mentioned in POPULAR SCIENCE 
MONTHLY. 
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If connected 
with a winding 
machine, this 
revolution 
counter will] 
register the 
number of 
turns of coil 
wound on a 


a magnet. The 
connection ig 
made with a 
flexible shaft 








The little sprocket wheel to which the 
arrow points removes any chips from 
between the teeth of the saw 


















Two of the outstanding features of 

this vertically working diépress are 

its safety and the accessibility of 
its tool carrier 
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long, with 12 throws, has just been 
machined in England for use in a marine 
engine of the Diesel type. 


Though the shaft is installed in one 
piece, it is composed of four sets of cranks, 
each of three throws, connected with 
flanged coupling shafts. In spite of its size, 


the error in the total length was only 0.008 
of an inch, and the largest error in the 
alinement of the journals was only 0.0012 
inch—almost incredibly accurate. 





Airplane Altimeter Is 
Useful to Motorist 


HAT an airplane altimeter is an ex- 

tremely practical accessory for a motor- 
cycle is the discovery of John Edwin Hogg, 
of Los Angeles, Calif., who tours exten- 
sively in the moun- 
tainous sections of 
the Western states 
over roads. that 
range from 280 feet 
below sea level to 
elevations of 12,000 
feet. 

There is much 
variation in the 
functioning of a 
gasoline motor in 
negative and posi- 
tive elevations, and 
the altimeter, mounted on the top of the 
toolbox, under the eye of the driver, sup- 
plies useful information: 

In conjunction with the speedometer, the 
altimeter is also used to determine the 
gradient of mountain passes. As a barom- 
eter, it is also useful in enabling the tourist 
to forecast weather conditions. 
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Smoke Down to the Last 
Puff with New Holder 


IGARETTES can be smoked down to 

the cork tip or even farther, with a 
diminutive new holder consisting of a 
twist of wire about the size of a small hair- 
pin. 

The cigarette is placed in a small loop, 
and held there by a ball-shaped catch at 
the free end of the loop. The catch slips 
behind a wire handle, where it fits into a 
bend in the wire. A larger loop provides a 
grip for the fingers. 





THE head of the common shark is full of a 
glue of a highly valuable quality. 





At Last—A Sailing Canoe that Won't Upset 


SAILING canoe that will not heel 
over, even in a fresh breeze, and in 
which the danger of capsizing has been 
eliminated, is the invention of the McIntyre 
Brothers, yachtsmen of New Rochelle, 
N. Y. Their patented design embodies a 


new departure in racing models that de- 
pends for stability upon an outrigger in- 
stead of ballast or a weighted keel. In 
fresh breezes the inventors claim their 
craft will outdistance anything on the water 
except motorboats. The canoe carries 


600 square feet of can- 








Outriggers shaped like ‘‘scooters’’ on each side of the hull 
eep the canoe from “‘heeling’’ or capsizing in a stiff breeze 


vas. This would be 
impossible except for 
two outriggers shaped 
like waterplanes, set 
15 feet on each side of 
the hull. These planes 
offer practically no 
resistance to forward 
motion; but their 
lateral resistance is 
great. They are placed 
at a carefully calcu- 
lated angle, which 
brings more surface 
into the water as the 
boat starts to heel 
over, giving the canoe 
a beam of 30 feet. 
This checks heeling 
altogether and sets 
the full energy of the 
wind to driving the 
ship forward. 





Photo Can Be Reprinted 
without a Negative 


wit photographic reprints with- 
out negatives, directly from a print, 
is now possible for amateurs with the in- 
vention of a printing paper that develops a 
positive image and that is acted upon by 
light reflected from the original print. You 
can make any number of copies from an old 
print in your album, even if the negative 
has been lost, declare the inventors. 
Similar paper can be used in the camera, 
and a positive print obtained without a 
negative at all. 

The printing outfit consists of a collapsi- 
ble lightproof box with a lens set into a 
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From one print any number of 
copies can be made with this camera 


partition in the center. The picture to be 
copied is placed against the end of a larger 
compartment, and illuminated by two 
25-watt electric lights, while the sensitized 
paper is inserted into the end of the smaller 
compartment. 

This arrangement practically converts 
the printer into a camera, since the print 
paper is as sensitive to light as a negative. 





Ship Sets Non-Stop Record 


HE world’s record for a non-stop run 

by a motor ship is believed to be held 
by the Lobos, a 9000-ton freighter of the 
Pacific Steam Navigation Company, which 
steamed from Liverpool to Bahia Blanca— 
a distance of 6527 nautical miles, the 
journey occupying 25 days—without stop- 
ping her engines. 
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‘Exhumed Car Still Runs under Own Power 
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RECEDING flood in San Diego, 
Calif., disclosed recently what ap- 
peared to be the useless wreck of an 
automobile that had been washed away 
and buried by the flood of 1916. 
All the wooden parts had rotted away, 





but when it was taken from the mud, 
the workmen found there was still gas 
in the tank and air in the tires and they 
decided to see if the car would run. 

The mud was washed away with a 
hose, the spark plugs cleaned and new 
oil supplied—and the car is now making 
exhibition runs, demonstrating that a 
light car of this model will withstand 
incredible abuse without being totally 
wrecked. 
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You Can Exercise as You 
Sit in Your Easy Chair 


Y the use of an induction coil with elec- 

trodes to stimulate the muscles, vigor- 
ous exercise can be taken while you sit in 
your easy chair. In a flesh reducing sys- 
tem recently devised, the patient reclines 
in an electrified chair covered with warm, 
wet towels to obtain a good electric con- 
tact over large surfaces of the body. Other 
electrodes are attached to the arms and 
legs. 

At regular intervals, from 20 to 30 times 
a minute, the patient receives a weak but 
perceptible shock from a high-tension elec- 
trical induction coil. This causes the mus- 
cles of the entire body alternately to ex- 
pand and contract. 

To make and break the current in the 
coil at regular intervals, an interrupter 
much like a metronome has been utilized. 
This swings back and forth, making con- 
tact each time it passes the center. 








Metallic Filler Renews 
Cylinder Walls 


oo cylinder walls may be made as 
good as new without reboring, says 
R. D. Heacox, of Washington, D. C., in- 
ventor of a new process that applies a 


LOCKED PATCH ' 
OF FILLER x 













CRACK IN 
CYLINDER 


metallic filler to the cracks and amalga- 
mates with the cast iron cylinder walls. 

Preheating is declared unnecessary when 
cracked water jackets and scored cylinders 
are repaired by this process. A dovetail 
slot is cut into the cylinder wall where it is 
cracked. The filler is melted and spread 
upon the walls with a specially shaped 
soldering iron that forces it into the groove. 
Here it unites with the walls and as it cools 
it expands, filling the worn space and lock- 
ing itself into the dovetail. 





Radio Stations Combine 


OMBINATION of two. wireless 
broadcasting stations—the West- 
inghouse Electric & Manufacturing Co. 
station at Newark, N. J. (WJZ), and 
the station of the Radio Corporation of 
America at Roselle Park, N. J. (WDY) 
—will be an important radio develop- 
meént of the next few weeks. The com- 
bined station will be located on Broad- 
way in the heart of New York City. 
With broadcasting stations and pro- 
grams continually changing, our Infor- 
mation Department supplies the latest 
facts about radio to readers who send 
inquiries in self-addressed envelopes. , 
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Glossiness of Book Paper 
Measured Accurately 


Ts proportion of polarized light in the - 
glare reflected from book papers is a 
basis for measuring the glossiness of finish 
in 2 new in- strument re. 
cently invented by Prof. L. R. 
Ingersoll, of the University of 









PAPER SAMPLE 


This instrument measures the pro- 
portion of polarized ‘to ordinary 
light reflec ed from paper 


Wisconsin. Papers that are too glossy are 
hard on the reader’s eyes, yet a smooth 
finish is essential for fine illustrations. 
The effectiveness of the instrument is 
based on the fact that the glossier a sheet 
of paper, the more it will polarize the light 
that strikes it. The light falls upon the 
sample at an angle of 57 degrees, and the 
proportion of polarized to diffused (or 
ordinary) light reflected from the surface 
is analyzed with an improved polarimeter. 

















Steam Shovel-Pile Driver 
Removes Pavement 


converting a steam shovel into a pile 
driver, a street railway company in 
Detroit, Mich., improvised a method of 
removing a heavy concrete pavement from 
its right of way with a minimum of time 
and expense. 

A framework of steel*rails, about 18 feet 
high, was bolted together and attached 
vertically to the derrick boom of the shovel. 
A sliding weight was arranged to move up 
and down inside this frame, lifted by a wire 
cable that had been disconnected from the 
shovel, yet was operated by the shovel 
winch. 

A “war nose” was fitted to the bottom of 
the sliding weight, and this shattered the 
concrete into pieces so small they could 
readily be removed with a shovel. 

The steam shovel moved along under its 
own power, since by raising the boom 


slightly, the improvised pile-driver frame . 


could be lifted clear off the ground. 
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Explorer Finds New World’s Largest Diamond 


Young Adventurer Penetrates Mysterious Depths of British Guiana 
Jungles, where Death Lurks and Gleaming Gems Lure 


ILL British Guiana become a_ second 
Klondike? Do the tropical, fever-haunted 
jungles in northeastern South America rise 
from a soil rich in diamonds and gold—hiding 
wealth and treasure for men strong and adven- 


turous enough to dare the wilderness? 


“Yes,” answers William J. LaVarre, 24-year- 


old explorer, who has just 








found the largest alluvial 
diamond ever mined in 
the Western Hemisphere 
—a gem about an inch 
square and half an inch 
thick, weighing 31 carats. 

The value of this jewel 
is so great that when 
LaVarre returned to New 
York recently, the police 
discovered he was con- 
stantly being shadowed 
by a band of hold-up men 
intent upon robbery. The 
diamond was placed in a 
vault for safekeeping. 

In its issue of last De- 
cember, POPULAR SCIENCE 
MONTHLY included La- 
Varre in a list of explorers 
who were pushing out to 
lift the veils that still en- 














shroud the world’s few 

unmapped and unknown regions. He is 
one of the first to return. From an interior 
wilderness, of which practically nothing 
was known to the outside world save the 
courses of the rivers, and where native 
rumors hinted at the existence of dia- 
monds, he has brought glittering proof of 
marvelous hidden treasure. 


Riches that Rival South Africa's 


For years LaVarre has been noted as an 
intrepid explorer. Recently he has proved 
himself to be an expert mineralogist and 
geologist. After four expeditions into the 
tropical interior of little-known Guiana, in 
which he carefully surveyed and studied 
the diamond resources, he declares that if 
the fields prove as productive as his pre- 
liminary prospecting indicates, Guiana will 
become one of the world’s richest mineral 
regions, and the diamond mines of South 
Africa will cease to monopolize the markets. 

“An adventurer can win a fortune from 
the earth in British Guiana,” said Mr. 
LaVarre, “if he goes in properly prepared. 
I made my first trip up the Mazaruni River 


From the well in the background is pumped the 
earth,’’ which, when cradled, yields diamonds an 





when I was only 18 years old, and it netted me 
$20,000 in three months. But—a man must have 
adequate funds. He must know something 
about diamond prospecting, and, most important 
of all, he must be able to stand the rough life 
and the rigors of the terrible climate. 

“A man with a stake of $5000 and the courage 


to stick at the work ought 
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Do You Long for Adventure? 


ier man who sighs for the stirring days of 
’*49 or the gold rush of 1898 needn’t seek 
adventure in the far corners of the globe. It is to 
be found close at hand—less than a fortnight 

away from Broadway! 
Above is the largest diamond ever discovered 
“29 in America—a gem of 31 carats, picked up in the 
jungles of Guiana by a 
young explorer, William 
Six months 
ago Popular — — 

is de- : ; 

parture on the treasure oN a ee 
hunt from which he has 
returned with the fasci- 
nating story he tells here. 











to make good. It costs 
about $1000 a month to 
outfit and maintain an ex- 
pedition, which consists of 
a party of nearly 25 na- 
tives. As for the climate, 
the heat and humidity are 
intense. The greatest dan- 
ger lies in an attack of 
jungle fever. Because of 
the clouds of mosquitoes 
always buzzing about the 
party, day and night, this 
is a constant menace. 
“Three of the four white 
companions who have ac- 


are dead. The fourth is 
now seriously ill in a New 
York hospital. I believe 
that no white man can 
stay in the jungles more 

















William J. LaVarre, diamond prospector. 
Four trips into Guiana made him wealthy 
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gold 


than five months at a 
time. I have had the fever three times 
myself, and once nearly died. But I did 
find diamonds!”’ 


Perils Menace Diamond Seeker 


To reach the diamond fields of British 
Guiana, the explorer travels up the Maza- 
runi River with native boats, much like 
large canoes, manned by 20 paddlers. From 
four to five weeks of paddling are required 
to reach the best diamond fields, for while 
the distance is not great, the river is 
treacherous and full of rapids. There are 
stretches said to be as dangerous as the 
famous White Horse Rapids in the Yukon, 
where many gold-seekers of the Klondike 
rush were wrecked. The Mazaruni is 
ascended by poling and towing. Often the 
crew must stand knee deep in the stream 
and haul the hoat over the narrow, shallow 
bars by hand. 

After arriving at the diamond fields, a 
permanent camp is pitched, with every 
possible sanitary precaution, in the midst 
of a thick tropical jungle, and the explorer 
sete his party to digging a well about 60 


* > 


Penetrating treacherous jungles, the explorer is accompa- 
nied by half-savage natives armed with blowguns 
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feet deep. This pierces the soil and vege- 
table humus on the surface of the ground, 
and reaches into the “yellow earth” in 
which diamonds are found. The yellow 


in rivers must have been washed out of the 
“‘mother lode’ or diamond pipes by the 
rain, and washed into the streams. In con- 
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sequence, the diamonds found are small, 
and the prospectors use alluvial mining to 
pay expenses while they search the moun- 

tains and the flats for “‘blue dirt’’—the 





earth is a decomposed rock, about the 





consistency of sand, so that, when 
water is pumped from the well, the 
sand, water, and diamonds come up 
together, and settle in crude troughs. 
The flow of water gradually carries 
away the lighter substances, leaving 
diamonds, gold, and other minerals— 
usually tin—in the bottom. 

As yet diamond mining in Guiana is 
done by the placer method, similar to 
that used in mining gold in the early 
days of the ’49 rush in the United 
States. Gravel from the bed of 
streams is sent through ‘“‘jigs’” and 
cradled, or even “‘panned”’ by whirling 
a mixture of earth and water with a 
peculiar centrifugal movement in a 
broad, flat iron dish. The success of 
these methods is due to the fact that 
diamonds are heavier than common 
stones, and that they will stick to a 
strip of greased leather while quartz 
pebbles will not. The gems are tested 

















hard, blue clay that once filled the 
crater of a volcano, and in which the 
heat and pressure caused the diamonds 
to crystallize. Whoever finds one of 
these pipes—and they undoubtedly 
exist —will break the diamond monop- 
oly of the DeBeers Syndicate and be- 
come one of the world’s rich men. 

‘During the last year 150,000 caratg 
of diamonds—worth about $15 a carat 
—were found in British Guiana,’ Mr, 
LaVarre reported. ‘‘Most of them are 
too small for jewelry uses, but are 
valuable for industrial purposes, in the 
manufacture of drilling and rock-bor- 
ing machinery. My 31-carat find was 
an exception, but it proves that the 
larger diamonds are there. 

“The government allows the pros- 
pector to stake out a five-acre claim 
and work it for five or ten years, and 
when I start on my fifth expedition to 
the interior I expect to install modern 
placer mining machinery and tackle 








by pressing them between two blades 
of a knife. If they do not collapse, 
they are real. 

Like placer gold, all diamonds found 


On the Mazaruni River, in the tropics of 

British Guiana, LaVarre encountered some 

of the most treacherous rapids to be 
found anywhere in the world 


the job of winning diamonds from the 
jungle in a businesslike way, while I 
continue the search for the actual dia- 
mond pipes.” 





Airplane Carries Engine in Hinged Nose 


Aen lightness and reliability have 
been obtained in a new 400-horsepower 
air-cooled radial airplane engine, the first 
of its type to pass the British Air Minis- 
try’s exacting tests, which include a 50- 
hour continuous run under full load. 

The weight of the engine is slightly less 
than two pounds to the horsepower, and 
the fuel consumption is only six tenths of 
a pint to the horsepower hour. 

The radial motor is not only light, 
but is shorter and more compact than 
the water-cooled type. Its circular 
shape adapts it to mounting in the 
front of the fuselage. In fact, a 
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standard mounting is provided that can 
be fitted to the end bulkhead of any 
plane, in such a way that the engine can be 
removed easily for repairs. 

Cylinders of the radial engine do not re- 
volve, but the connecting rods of all nine 
cylinders are attached to one common 
crank, with the propeller acting as a fly- 
wheel. This design eliminates the inertia 
torque, simplifying gearing of the pro- 
peller. Air-cooling dispenses with radiator, 
piping, and water troubles, and strangely 

enough it is more efficient than 


and in hot climates. 
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Four men can carry the new radial 
motor, which weighs less than two 
pounds to the horsepower. Insert 
shows how the engine is mounted in the 
hinged nose of the airplane to make it 
easily accessible 


water-cooling, both at high altitudes 
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Molasses Detects Water 
in Gasoline Tank 


MOLasses. in little dabs on the end of 
a cheap pine stick, to detect water in 
gasoline, will save the auto owner many 
dollars a year, according to Wisconsin in- 
spectors, who declare the test is infallible 
for these reasons: 

Gasoline will not dissolve molasses, 
while water will. Any water in the fuel 
collects at the bottom of the tank. Thus if 
a stick coated with molasses is inserted into 
the tank, it will not be affected if the gaso- 
line is pure; but if water is present, the 
molasses will be cleaned off the end of the 
stick. 

A telltale length of bare wood reveals the 
exact amount of water hidden in the bottom 
of the tank. 





NAMES of prize winning Gipsy 
Motorists who submitted the 
best suggestions in POPULAR 
SCIENCE MONTHLY’S summer 
camping contest will be an- 
nounced in the June Automobile 
Camping Number. ~ 
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Electric 






Motor Drives New Maid-of-All-Work 


Versatile Machine Mixes Dough, a 4 
Beats Eggs, Freezes Cream * 


73 

















This electric heater for kitchenette 
use is just large enough for two pots 
or pans 














If beating eggs by hand is too stren- 
uous work, here’s an eggbeater 
driven by water power 













































Closing the lid starts this electric 
ice-cream freezer 











An electric lamp 
behind an opal- 
escent glass shade 
set in the top of 
this shaving mir- 
ror supplies a 
bright light for 
shaving, but does 
not dazzle the 
eyes of the shaver. 
It may be con- 
nected by a plug 
and cord with any 
light socket 

















Here’s a whole kitchen in one machine 
that will grind coffee, chop meat or 
vegetables, beat eggs, slice fruits, mix 
dough, batter, sauces, or dressings, 
strain soups, or freeze ice-cream. It is 
driven by a small electric motor and 

works at three speeds 











The two parts of this aluminum server 
may be used together like a tongs, 
or separately as a fork or spoon. 























This washable clothespin bag can be 
moved along the line 


You may pour milk from the bottle 





airtight elastic cover 








without spilling a drop by using this 




















When you open a can 

with this tool, the cut 

edge of the lid will be 
smooth 


To serve aspara- 
gus or macaroni 
in neat. stacks, 
place them nicely 
bunched in one of 
these aluminum 
holders and leave 
the holder on 
while the food is 

cooking 
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The coilspring takes up the slack of the 
wire, preventing the dragging cord 
from touching the iron 





S a special service to 

readers, the Editor 
will be glad to supply the 
names and addresses of 
manufacturers of devices 
mentioned in POPULAR 
SCIENCE MONTHLY. 
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If the conical pestle is given a stirring 
motion, it will quickly press vegetables 
through the meshes 
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Crawl Under 

















Safely! 
New Motoring Aids to Help Put 


Your Car in Summer Trim 


This Jack Holds 


Popular Science Monthly 


Car Steady 




















Cylinders may be rebored with- 
out removing the engine from 
the car with this hand-operated 


se ge 


machine. Its feed is automatic 


The arrow points 
to the adjustable 
spark gap in the 
handle of this tool 
by which the gap 
of the plug may 

be set 


























This spring - clip 
holder with rub- 
; ber-protected jaws 
transforms any 
electric lamp into a 
trouble light by 
clamping it where 




















Place an iron bar beneath the springs, fasten to 














it the hook at the lower end of the long screw, 
which is threaded through the head-plate of this 
steel jack, and you may safely lift the car toa 
height of several feet. The braced legs of the 
jack are spread two feet at the bottom and can- 
not easily be upset. The turning of the lifting 
screw is made easier by a ratchet, which also 
serves to hold the screw in position after it has ° 
been set to the desired height 





As a special service to readers, the Editor 
will be glad to supply the names and addresses 














Rican 


There is satisfaction in see- 
ing your gas pass through 


this strainer 


Press the button and the 
tiny glove lamp will flash 











of manufacturers of devices mentioned in 
Popular Science Monthly 























If the wheels of your car are not properly 
alined, the device here shown will give the 
exact measure of the defect 





























Much rattling of worn spring 
bolts may be avoided by using 
fabric shackles 


The luggage carrier folds out of sight when not 
wanted and will hold two suitcases or traveling 
bags on the runningboard 


it is needed 























This extra tire carrier 
clamps the extra tire to 
the spare when the con- 
necting bolt, specially 
threaded, is turned 

















Without previous adjustment this 
new rim tool will fit any split rim 
and will quickly remove it 















Ford owners have found that this 
lubricator will prevent glazing of 
brake ard transmission bands 
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" New and Useful Things for the Practical Man to Make 








A Motorcycle 


NY standard motorcycle will 
A serve as the power plant for this 
novel catamaran or speed raft. 

The rear wheel of the motorcycle drives 
an 8-in. wooden roller by friction. This 
in turn drives either a small paddle- 
wheel or a propeller, whichever the 
builder prefers. ‘ 

The boat is supported by two cylin- 
drical pontoons 14 in. in diameter. 
They are merely kitchen boilers of 
either galvanized iron or copper. The 
nose for each is made of the same 
material shaped down toa point. The 
air chamber is continuous through 
each pontoon and the construction 
must, of course, be absolutely airtight. 
With the full load the displacement 
should be such that the waterline is 
halfway up on the cylinders. 

The pontoons are attached to a 
wooden framework by 4in. by 3 in. 
flatirons, as shown. Use %%-in. bolts 
with lockwashers top and bottom for 
fastening the laps around the tanks. 

The flooring should be of sound tongue- 
and-groove stock well nailed on. Upon the 
strength and rigidity of the platform de- 
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STRAP IRON “14'DIA AIR CYLINDERS SPAN 
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2 FLAT IRON MOTORCYCLE 


STEERING-WHEEL 
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Drives This Homemade Catamaran 
By P. P. Avery 





This unique power raft is driven by an 
ordinary motorcycle, the mechanism and 
controls of which do not have to be altered 


pends much of the working efficiency and 
safety of the completed catamaran. The 
floor is later covered with canvas, tacked 
on with copper or galvanized iron nails. 

The openings in the floor are reenforced 
by 1 by 1 in. angle irons screwed fast all 
around. 

The heavy mountings such as those for 
the roller shafts should be secured with 3- 
in. bolts through bearing, angle iron, and 
floor, using large washers, lockwashers, and 
nuts. 

The motorcycle should be stripped of 
parts that are not absolutely essential to its 
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Saba cooks BRASS BLARING 


THRUST COLLAR . 
WOODEN BRASS 
BEVEL DRIVE TILLER-ROPE SCREWED TO 
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use as a power plant. The front wheel 
rests in a wooden block and the ma- 
chine is firmly clamped in place, front 
and back. 

The rear wheel rests on the rollers, 
as shown, and the rear roller provides 
the driving power for either the paddle- 
wheel or propeller. Gears anda chain 
are used for driving the paddle-wheel 
and bevel gears and countershaft for 
the propeller. 

All exposed metal parts should be 
painted with iron paint and the wood- 
work given two coats of the best spar 
varnish. These details are all clearly 
shown in the accompanying drawings. 

To operate the catamaran, the engine 
is started by the usual kick-pedal 
method, the clutch being in neutral. 
The speeds are advanced as desired 
and after the motor is in “‘high’’ gear, 
adjustment is by spark and gas on the 
handle-bars. The tiller wheel is con- 
veniently located for steering so that 
the operator will have no difficulty at 
all in learning to control the catamaran. 
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Popular Science Monthly 


How to Make a Two-Stage Radio Receiving Set 


successful'in making the radio tele- 

phone live up to its prestige as the 
two-stage outfit. The audion detector is a 
big step beyond the crystal detector; the 
single stage of amplification somewhat 
steps-up the strength of signals, but the 
first big increase is noted when the second 
stage is added. The amplification made 
possible by the two amplifying tubes seems 
to make up for the deficiencies in most 
amateur aerials and grounds. Added to 
this is the remarkable selectivity possessed 
by the tuning circuits of these sets. In the 
set about to be described the best features 
of several types of outfits have 
been incorporated, and in one 


Pi rvccessta: no one set has proved so 


By E. L. Bragdon 


windings differ from the variocoupler in the 
fact that the swivel rod passes between the 
windings on primary as well as secondary. 
Space should be allowed for this purpose. 

On one of the 4-in. tubes, commencing at 
a point 2 in. from one end, wind 10 turns ef 
No. 20 d.c.c.; anchor securely; cross the 
space allotted to the pivot rod, and con- 
tinue with 10 turns on the other side. Wind 
both variometers alike. 

Use either the 3%-in. tubes for the 
secondaries or the ball-shaped rotors. 
Whichever is used, wind 15 turns on each 


plifying transformers and each of the tubes 
will need a grid condenser, preferably with 
grid leak. ; 

By placing the three tubes in a row from 
front to back of the set and mounting them 
high to leave space beneath for condensers 
and transformers, the set is compressed 
without decreasing its receiving ability. 
The uprights-for the tube platform are 
made of strip brass 1 in. wide, bent in the 
shape of a U, 5 in. on the side and 4 
in. on the top. The open ends of the 
U are bent inward 1% in. to take a hole 
for the 3/16 in. brass bolts to the base. As 
a certain amount of spring is not undesir- 
able, two of these supports will 
be sufficient. It is. a good plan 





particular—that of ample space 
to work in—the set will receive 
the commendations of any ama- 
teur fortunate enough to build 
one. 

The steps followed in con- 
struction should be as follows: 
winding of variocoupler and 
variometers; making of supports 
for vacuum tubes; machining of 
bearings and pivot rods for coils; 
planning and bench work on 
panel front. After finishing the 
panel unit, the set can be given 
an added value by enclosing it 
in a well made cabinet such as is 
described on the opposite page. 

For the primary tubes for 
variocoupler and _ variometers 
secure a 15-in. length with a 
diameter of 4 in. These tubes 
ean be of cardboard or fiber. 
Cut the 15-in. length into three 
equal sections. Take one of the 





A Blueprint Will Help You Make 


a $125 Set for $40 


HE article on this page is designed to be 

used with or without the blueprint of the wide. 
receiving set prepared by the Home Work- 
shop Service Department (see page 84), 
although to make his work as simp'e and it. The amplifying transformer 
certain as possible, the novice is advised to 
obtain the scale drawings. 

In either case it should be kept in mind 
that the Information Department will answer 
any questions and make suggestions regard- 
ing the construction, assembly, and operation 
of the outfit—Home Workshop Editor. 


to insert small pieces of sponge 
rubber beneath the platform 
supports, if possible, to take up 
any vibrations from the outside. 

Between the two supports lay 
a piece of well paraffined wood 
or bakelite, 4 in. thick and 4 in. 
Brass machine screws 
hold this strip to the supports 
and the vacuum-tube sockets 
may be screwed down directly on 


for each tube is fastened to the 
under side, permitting the short- 
est possible leads between tubes 
and transformers. The grid con- 
densers can be placed where 
they come most handily in the 
grid circuits. 

The detector tube will require 
one rheostat and the two ampli- 
fiers another. These rheostats 
can be wound at home, but inas- 
much as their design plays such 








tubes and, beginning at a point 

2 in. from an end, wind on 80 

turns of No. 20 double cotton-covered 
copper wire. Take off taps at every 10 
turns up to the seventieth, and from then 
on take off taps at every turn. The single- 
turn taps will be connected with a “units” 
switch and the 10-turn taps with a multi- 
pleturn switch. 

The rotors or secondaries can be made 
from 31%-in. tubing, or ball rotors may be 
purchased ready for windings. 

If cardboard tubing is used for the 
secondaries, secure an 8-in. length, and 
divide into three sections as before. On 
one of the sections wind 30 turns of No. 20 
d.c.c. wire, winding 15 turns on each side 
of the center, leaving a full 14 in. between 
the two windings for the swivel rv!" Te 
secondary winding is continuous and no 
taps are taken off. 


Variometers Are Simple to Make 


A piece of -in. brass rod, 6 in. long 
and threaded for a }4 in. on one.end will 
be needed for each of the three turing coils. 
The panel forms one bearing for this rod 
and the primary tube the other. Move- 
ment of the rotor is obtained by a simple 
wire key passing out of the tube through a 
hole in the brass rod and back into the tube 
again. One end of the secondary winding 
may be soldered fast to the rod, using a 
piece of flexible wire or a motor brush ‘“‘pig- 
tail.”” The other end should be carried, by 
means of a piece of insulated flexible wire, 
through the base of the primary tube. 

The variometers are much simpler to 
construct, since the windings on both 
primary and secondary are continuous and 
there are no taps oneither. The variometer 


side of the pivot rod. Connect each pri- 
mary with its corresponding secondary by 
a “‘pigtail.’”’” As previously done with the 
variocoupler, connect the spare end of the 
rotor to the rod that has been inserted in 
primary and secondary. 

Best results with an amplifying set, in- 
ductively tuned as this one is, are obtain- 
able if the two variometers are separated 
some distance. This can be easily accom- 
plished by locating the variocoupler be- 
tween them. The “units’’ and “‘tens’’ taps 
are led to the switches, and care should be 
taken that they are attached in proper 
order. Although it makes no great differ- 
ence, the standard practice is to arrange the 
tuning switches so that turns are added 
\ vave length increased) by rotating handles 
in a clockwise direction. 

When completed, the variocoupler and 
variometers are mounted in place on the 
baseboard. By inserting a %-in. piece, cut 
to circular shape to fit the bottom of the 
tubes and held there by brass tacks, the 
tubes themselves may be secured to the 
base by screws inserted from below. 

Dials are not essential to the operation 
of any set, but they will be found handy in 
case the amateur keeps a “log book’’ and 
they do add to the appearance of the set. 
Combination knobs and dials can be pur- 
chased from any radio store. 

There is little that the amateur can or 
should attempt to make in connection with 
the vacuum-tube end of his set. The few 
dollars more spent for factory-built ap- 
paratus will pay in the end. For this part 
there will be needed a detector or “soft” 
tube and two amplifying or “hard’’ tubes. 
The two last-named tubes will require am- 


an important part in the close 

regulation of the filament cur- 
rent and the consequent life of the tubes, 
the amateur should buy them if possible. 
There are good types on the market in 
which the coils are embedded in the ma- 
_terial composing the knob and dial. They 
are neat and easily attached. Other types 
are fastened to the back of the panel with 
a control rod passing through to the front. 


Place Panel in Cabinet 


For the sake of neatness, connections 
should be carried through the back or side, 
thus leaving the front for telephone and 
Joud-speaker connections ‘and instrument 
dials. Although the aerial and ground con- 
nections are frequently found on the front, 
they would give as good results hidden in 
the rear. If the set is placed in a cabinet, 
these little improvements can easily be 
carried out by making the back of the 
cabinet permanent and placing on it the 
binding posts for all external connections. 

Either binding posts or jacks can be 
provided for telephone connections to the 
detector, first and second stage circuits. 

Since this is an inductively coupled set, 
no air condenser has been arranged for. In 
the event that the natural wave length of 
the aerial is too great to admit of tuning 
to the short amateur waves, a variable 
condenser of about .001 mfd. capacity 


should be inserted in the ground connec- - 


tion. In fact, the range of the entire set 
could be increased many hundred meters 
by arranging a variable condenser through 
a double-pole double-throw switch, so that 
the capacitance can be thrown either in 
series with the primary tuner of in shunt 
around it. 
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This Neat Radio Cabinet Is Easily Constructed 


ANY efficient, up-to-date receiving 
M sets have an amateurish appear- 
ance because the builder has been 
so intensely interested in the hook-up of 
his instruments that he has neglected to 
construct a well-designed and good-looking 
cabinet to contain them. It is just as easy 
to build a neat and substantial case as a 
crude and flimsy one. 

The cabinet illustrated was designed 
especially for the radio enthusiast who 
wishes to assemble his own receiving set or 
has purchased commercial panels that have 
no case. The advantages of this case are 
its simplicity of construction, its solidity, 
its neat appearance, and, finally, the acces- 
sibility of the instruments. 

When any remodeling of the set is 
necessary, or if soldering has to be done, the 
door is opened and, after the removal of a 


‘few screws, the entire top is lifted off, 


so that every corner of the interior is 
within reach. 

The cabinet is made of whitewood, 
stained and finished to represent mahog- 
any. Other woods, of course, can be used— 
pine, cypress, gumwood, chestnut, oak, 
mahogany, and many more. The stock is 
% in. throughout; )% in. could be used, but 








CHAMFER BACK 
SAME AS 
FRONT 

or 





PANEL OXIG 


STOPPED 
CHAMFER 


The front of the case and sectional views 
of the top and end 


the thicker wood was selected so that the 
case would be as rigid and free from vibra- 
tion as possible. 

The panel in this instance is 9 by 16 in. 
If it is desired to use a smaller or larger 
panel, the dimensions of the case may easily 
be changed to suit, without altering the 
design or method of construction. 

The panel fits flush into a rabbet, as 
shown in the lower detail marked ‘‘Section 
through Bottom of Case.’”’ This rabbet is 
made alike in the two ends, the top, and the 
bottom. The panel is secured by screws in 
the top and ends, as shown, and is held at 
the bottom by the front molding. 

The ends fit into rabbets in the top and 
bottom, as shown in the detail marked 


By James S. Godfrey 


“Section through End.” It will be noted 
that in each case the thickness of the wood - 
left after the rabbet has been cut out is 
5/16 in. The bottom, of necessity, has a 
3/16-in. rabbet, 9/16 in. deep along’ its 
front edge, to take the bottom of the panel 
and a %-in. rabbet 9/16 in. deep along its 
short edges to take the ends. The back 
edge where the door is hinged is the only 








The cabinet 


edge of the bottom that is not rabbetted. 
The top is rabbetted exactly the same as 
the bottom. Top and bottom are pairs 
and the ends are pairs. 

The door has two end strips or battens, 
as shown in the door detail. Instead of the 
tongue and groove joint indicated, a slip- 
tongue joint or a dowelled joint may be 
used, as the maker prefers. A door stop 





The bill of materials for the cabinet 
is as follows: 


1 Panel 3/16 by 9 by 16 in. composition, fiber, 
or hard rubber 

1 Piece bg bottom % by 9 by 16% in. white- 
woo 

1 Piece for top % iby 9 by 16% in. whitewood 

2 Pieces for ends % b¥ 9 by 9 in. whitewood 

1 Piece for door panel % by 7% by 11% in. 
whitewood 

2 Pieces for door battens % by 2 by 7% in. 
whitewood 

1 Piece for door stop 4% by & in. by 4 ft. white- 


wood 

1 mas molding Universal No.’8427, % by % in. 
by 5 ft. whitewood or pine 

1 Pair wrought brass narrow fast joint butts 14 
in. with screws 

1 Spring ball catch 

1 Brass or glass knob for door 

1 Piece felt for bottom 


The actual sizes are given in the 
above list; allow extra for cutting. 
A few brass screws and brads and glue 
will also be required. 

The high gloss on most composition 
panels, which is usually regarded as 
undesirable by radio men, may be 
removed by rubbing the composition 
down well with rottenstone and lin- 
seed oil. 











% by % in. is placed all the way around 
the inside of the door. A single strip 
across the top may be substituted. 

To improve the appearance of the case 
and to conceal the joints as much as pos- 
sible, a molding is mitered around the bot- 
tom. That shown is a standard molding, 
No. 8427. Any similar small molding or 
even a quarter-round could be used in its 
place. A 14-in. chamfer is run around the 
front and back, as shown; it will be neces- 
sary to stop this chamfer 2 or 3 in. above 
the bottom of the case. Strips of felt 2 in. 
wide are glued to the bottom along all four 
edges, or, if a large enough piece is avail- 
able, it can be glued over the entire bottom. 

After the case has been completed and 
thoroughly and carefully sandpapered to a 
perfectly smooth surface, it may be 
stained, if it is made of whitewood as sug- 
gested, with a good quality of dark mahog- 
any varnish stain intended for use on a 
light wood such as whitewood. Be careful 
that there are no sandpaper marks across 
the grain or any scratches in the wood, for 
no matter how slight they may seem to be 
on the unfinished wood, they will imme- 
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ARIVEROAL MOLDING NO.&427- it 2° FELT STRIP 


Details that show the exact construction 


diately become conspicuous when the stain 
is applied. 

A more enduring and finer finish can be 
given by first staining the wood with a dark 
mahogany stain and shellacking it with 
several coats of thin shellac, rubbing the 
shellac down very lightly with fine sand- 
paper after each coat. Finish with two or 
more coats of good quality varnish. Still 
another way of finishing is to stain the case, 
shellac it, and then apply coats of wax; 
this finish is easily freshened up with a 
little wax when it becomes dull or finger- 
marked. 





How to Make Small Brass and 
Copper Tubing 


| i is not difficult to make brass or copper 
tubing of any desired size. All that is 
necessary is a drawing block and wire of the 
right size for mandrels. 

A good drawing block can be made from 
a piece of iron 8 in. long, 2 in. wide, and 
34 in. thick. Drill about seven holes of 
varying sizes, the smallest 1% in. in diam- 
eter. These holes 
must be reamed 
to'a taper, and 
the larger edges 
nicely rounded 
off. 

This block is 
placed in the vise 





t The drawing block 


with the wide ends of the holes facing away 
from the operator. A piece of brass or cop- 
per of sufficient width to make the tube is 
cut and started around the mandrel with 
pliers or a hammer. This is then placed in 
one of the larger holes and drawn through, 
and again drawn through asmaller one, and 
so on until the joint is tight. The mandrel 
is easily withdrawn and the joint silver 
soldered. A little practice will make the 
process seem simple.—D. E. CRABB. 





THE filament of an electric lamp remains 
hot long enough after the globe has been 
broken to ignite a dust cloud, according to 
United States government experiments. 
Dust collected in layers on the top of gas- 
filled globes will take fire if allowed to 
remain long enough. 


To Prevent Drill Binding in Pipe 


bs drilling out brass, steel, or wrought- 
iron pipe, it frequently happens that the 
drill binds. This is caused by the edge ex- 
panding the pipe and wedging forward until 
either the drill twists off or the pipe starts 
turning in the clamp. 

An expedient to overcome this difficulty is 

OVAL AND BIND 


to drive a wood- 
AS DRILL IS FORCED 


en plug solidly 
WOODEN PWG AHEAD 


into the pipe 
Wooden plug is used 
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and drill jointly 
into the wood 
and metal. The 
core prevents 
the cutting edges 
frora_ distorting 
the pipe.—G.A.".. 
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78 
Adapting Your Phonograph to 
Receive Radio Concerts 


ie is not difficult to adapt your phono- 
graph as a loud talker without interfer- 
ing with its ordinary use. 

The method used by one radio expert in 
New Orleans is as shown in the accompa- 
nying photographs. The back of an ordi- 
nary phonograph 
reproducer is cut 
out, leaving a 
plate to which a 
telephone receiver 
can be secured. 
Two holes are 
drilled through 
this plate and also 
through the cap 
of the telephone 
receiver. Then 
the two are fas- 
tened together 
with two machine 
screws and nuts, 
as shown clearly 
at the left of the 
smaller photo- 
graph. 

This adapts the 
telephone receiver 
so that it can be 
substituted  di- 
rectly for the or- 
dinary reproducer 
and attached to the tone arm in the usual 
way. Wires are run as most convenient 
to the wireless panel. 

A new phonograph reproducer will, of 
course, have to be purchased to take the 








A telephone receiver 
is attached to the 
tone arm 

















The back of a reproducer is cut off and 
screwed to the telephone 





place of the one that was cut in two to 
form the connecting length between 
the telephone receiver and the tone 
arm.—EDWARD T. JONES. 





Extension for Tailstock Handle 
Facilitates Drilling on Lathe 


RILLING a moderate sized hole with 
a drill in a lathe becomes quite fatigu- 
ing if the hole is of any considerable depth. 
This is due to the 
fact that the han- 
dle on the tail- 
stock affords lit- 
tle leverage. An 
extension handle, 
as shown in the 
ROO sketch, will be 
found useful for 
this work. 

This handle is 
merely a 4-in. 
rod, formed into 
a loop at one end and earrying a file 
handle on the other. The loop is passed 
around the ball end of the tailstock handle, 
while the pressure is exerted against th: file 
handle.—R. H. KASPER. 


TAILSTOCK 
—__— HANDLE 


Leverage prevents fatigue 


Popular Science Monthly 
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Forestalling Depreciation and Deterioration 
in Your House and Its Furnishings 

















By Arthur Wakeling 


A you alive to the menace of Old Man 
Depreciation, that sly and wily foe, 
who is always waiting around patiently to 
place somewhere or other the stamp, 
“secondhand”? Few of us are apt to take 
sufficiently into account the losses we suffer 
through his assaults upon our property. ~ 

But perhaps we think about them now- 
adays more than heretofore, because the 
automobile is rapidly educating us to the 
fact that a very large and definite propor- 
tion of first cost is eaten up each year in 
depreciation. Every man who owns a car 
accordingly takes the utmost care to fore- 
stall and prevent all the wear and tear he 
can. 

What is so obviously the case with auto- 
mobiles is equally true of houses and fur- 
niture. 

If you buy a house, the first thing you 
know the plaster has cracked here and 
there; this door and that door sticks or 
sags; the driving rains reveal an unsus- 
pected leak around a window or elsewhere; 
faucets begin to loosen up and drip; the 
heating system starts to display those idio- 
syncracies that give every heating plant a 
character all its own. As the years pass 
the defects multiply, unless they are con- 
stantly remedied as they arise. The out- 
side of the house, even if it is of brick, 
shows the effect of the heavy frosts and 
storms of winter. A shingle will come loose 
here and there, a pieee of siding rot away 
underneath, the porch floor and pillars will 
go, the stucco and concrete will crack or 
peel or chip. If there has been any neglect 
worth speaking of, the average house will be 
distinctly an old house in ten years. 


Age Should Mellow a House 


This need not be. At ten years a house 
should be just becoming nicely ‘“‘oiled,’’ as 
it were. It should be not only in as good 
condition as when it was first built, but it 
should be improved in the thousand and 
one little ways. It should have acquired 
the grace and harmony that come from the 
toning of building materials by time and 
atmosphere. The woodwork should have 
the rich and well-cared-for bloom that 
nothing but time and loving attention will 
give. The whole house should have gained 
in its first ten years the beauty and char- 
acter that are to distinguish it and make 
it truly a “home.” 


There are many ways in which you may 
obtain these results. The first essential is 
that you take a keen, enthusiastic and un- 
flagging interest in your house and its fur- 
nishings. Study carefully every detail with 
a view not only of keeping it in repair as 
easily and economically as possible, but 
also of improving it. This is not as simple as 
it sounds, for while we are all interested, 
necessarily, in the places in which we live, 
we become so accustomed to them that we 
are usually as blind to their defects as to 
their hidden possibilities. 

The next essential is to make all repairs 
as soon as they are necessary. It is a futile 
waste of money to wait; a delayed repair in- 
variably costs more than an immediate one. 


Saving the Surface You Save All 


The third important point is to forestall 
repairs as far as possible by preventive 


measures. Be prompt and liberalin the use . 


of paint, oil, wax, shellac, and varnish. 
There is much truth in the statement that 
if you save the surface you save all. Wood- 
work that goes unpainted long is bound to 
rot; floors that are not properly waxed, 
Oiled or varnished, wear and become in- 
grained with dirt; metalwork that is not 
painted, particularly gutters and drain- 
pipes, will rust; furniture that is not con- 
stantly watched will almost certainly come 
to grief. 

To keep alert to these things you need 
only to read POPULAR SCIENCE MONTHLY, 
which publishes each month a large number 
of useful suggestions written especially to 
help you in repairing and improving your 
home and its furnishings. You will find 
these practica] ideas not only in the ‘‘Keep- 
ing the Home Shipshape’”’ department, 
which is devoted solely to them, but also 
scattered through the magazine. 

After you have become skilful at putting 
in new sashcord, easing doors, fitting keys, 
and the many small things that have con- 
stantly to be attended to around the house, 
you will understand the advisability of 
calling in a competent mechanic to do the 
more difficult repairs. 

No man who is genuinely and intelli- 
gently interested in this subject of main- 
taining and improving his home ever lacks 
enjoyable occupation for his leisure hours. 


He has one of the soundest and most satis- 


factory of all hobbies. 





HE stiles and rails of doors sometimes 

draw apart, especially at the top. 
To remedy this condition, a repair can 
often be made such as that shown in 
the accompanying illustration. 

The bolt should be of small diameter 
and several inches more in length than the 
width of the stiles. It may be turned down 
with a socket wrench or even slim nose 
pliers, or a screwdriver may be used if the 
head is slotted. The nut and bolt will 
engage more readily if the threaded end of 
the bolt is filed to a point.—L. S. 





Using Bolts to Rejoin Spreading Doors 
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OUTSIDE STILE? 
The bolt binds rail and stile together 
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B® Great cArtists by Radio 


APRIL 14-4 IN THE CONN CONCERT SERIES 
ARK this as a Red Letter Date. For C. G. Conn, Ltd., has 


arranged a series of popular concerts extraordinaire, broad- 
— casted from New York, Chicago, Denver and San Francisco. 






















Chi Program by Benson's Orchestra, of é ; : 
Wasser eteaee leat savaamaens onias by M. Amaturo, From coast to coast CONN music will fill the alr, The con- 


"sSaxoph -M Amaturo.R. Adkins, é ' i 

wee Coe Fee wed eel eambarsty: certs will be given 8 to 9 P. M., sending station time. Tune your 
Irving Berlin Trio. ; ee 

an econ instrument to the nearest station. Invite your friends and neigh- 

bors. Make it a gala night! 
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h . f . Dance by wireless to the music of America’s great orchestras. 
f J, ° Hear soloists of renown. Enjoy music with a swift, irresistible 
\ A: i appeal. 

\ i\ Conn dealers in most cities will entertain at Radio Concerts. 


NX 


; < 
SRA AT” 


Watch for your dealer’s invitation in the newspapers. He wants you 


leila as his guest, especially if you have access to no other radiophone. 
Bg Mg Another striking evidence of Conn Leadership—a Leadership 
Phone salon, H Beame acknowledged by the world’s great artists. Their appreciation of 
om- . e . . . 
bone, solos, Charle Conn instruments is reflected by the enthusiasm with which they 
numbers by Irving are cooperating in these concerts. 


Berlin Trio. 
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‘ Beauty and clarity of tone, as well as mechanical perfection in 
Conn instruments, make them the choice of these and other 
famous players. 





a eer = This is the first of a series of Conn Radio Concerts. 
John Leick (above) and Watch for further announcements. 


N es ag omy Sr a ae 
f numbers by Ha ichols ae i 
Fecmeaian, Jess Cechestra; Sano- C. G. CONN, LTD., 532 Conn Building, Elkhart, Indiana 
: \ ral Mase: Chicago Conn Co., “ Northwest Conn Co., 
\ x Welle. 61 E. Van Buren St. 708 3rd Ave., Seattle, Wash. 
Horace P. a New York Conn Co., 2 
233-5-7 W. 47th St. 
Detroit Gonn Co., 
243 E. Grand River Ave. 


Cleveland Conn Co.,, 
1220 Huron Road 





Southern Conn Co., 
317 Baronne St., New Orleans, La. 


McDougal Conn Co., 
129 10th St., Portland, Ore. 








Conn Concerts Will be Broadcasted From: 


























BABATATH San Francisco Program 

? Popular numbers by CHICAGO NEW YORK DENVER SAN FRANCISCO 
Rosebrook’s band, Cor- Westinghouse Radiophone Westinghouse Radiophone Reynolds Radiophone Fairmont Hotel Radio- 
. ‘ castingStationKYW Broadcasting Station WJZ Broadcasting Station phone Broadcasting Sta- 

net solos by D.C Broadcasting qi Willi i 
. © ae 5 % Morgan L. Eastman, send- at Newark, N. J. W.H. ZAF Mr. William Rey- tionKDN Mr. S. Peter- 
osebroo above), ‘ B ’ WwW i th Easton, wireless director. nolds, sending director. son, operator. Wave 
Trombone solos by Fred ing director, Wave length Wave length 360 meters. Wave length 360 meters. length meters. Con- 
Tait; Soprano solo Miss { 360 meters. Concert 8:00 to Concert 8:00 to 9:00 P. M. Concert 8:00 to 9:00 P.M. cert 8:15 to 9:15 P. M. 

Helen O'Neill. 9:00 P.M. Central Time. Eastern Time. Mountain Time. Pacific Coast Time. 

















































































































AN WORLD'S 
er=S/ LARGEST MANUFACTURERS 
FS OF HIGH GRADE BAND AND 








ORCHESTRA INSTRUMENTS 
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‘Shemost progressive 
family has a 








Veryone will envy you these 
evenings of; pleasure 


(i ees enjoy the thrills of a Magnavox 
R 


adio is a matter of progressiveness 
rather than wealth. 


The average family, when alive to its possi- 
bilities, can and will secure the simple, de- 
pendable equipment which gives the home 
circle the inexhaustible resources of 
wireless entertainment. 








MAGNAVOX tells it 


_ ACHED to any commercial receiving 
set, the Magnavox Radio reproduces 
every sound in full volume, transforming 
wireless telephony from a scientific “fad” 
into a universal home service. 












The Magnavox Radio makes it possible for 
you to hear all that is in the air as if it were 
being played by your phonograph. 





Any radio dealer will demonstrate for 
you, or write to us for descriptive 
booklet and name of nearest dealer. 


The Magnavox Co. 
Oakland, California 


N. Y. Office: 370 Seventh Avenue 
Penn Terminal Building 
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Answers to Puzzles 
(Concluded from page 66) 


length. Multiplying gives us 92,160,000 inches ag 
the length of wire that can be spun from the sphere, 
Reduced—1454 miles 2880 feet. 


BROWNS AND JONESES 


Let X equal the number of minutes it took Jones 
to reach Brown’s home, and Y equal the number of 
minutes it took Brown to reach Jones’ house. 


Then x equals 15 minutes plus a and * equals 


c x 
11 minutes plus =>" 

X equals 14 and Y equals 12. 

Since they met at four o'clock, and the Joneses 
took 114 X minutes to go to Brown’s and back to 
meeting place, they must have left home at 3:39, 

The Browns having traveled for 18 minutee must 
have left home at 3:42. 


VOTING A BUS ROUTE 


It is apparent that in traveling from U to C by an 
&-block route, the progress must never be other than 
south or east. 

Calling the streets running horizontally, from north 
to south, 1, 2, 3, 4, and 5; and the streets running 
vertically, from west to east, A, B, C, D, and E, let 
us start eastward on First Street, and make the first 
turn down E Street, which is straight to the station. 

Starting again, we proceed eastward to D. Street, 
through which street we are offered a choice of four 
different routes to the station. 

In the next start eastward we turn down C Street, 
which provides 10 different routes of shortest length. 

Turning down B Street in the next eastward start, 
we encounter 20 routes, all different in some respect 
and of the same length. 

Thus, 35 different routes develop from an eastward 
start, and since a start southward presents like pos- 
sibilities, we have a sum total of 70 different routes 
that might have figured in the balloting. 


February Answers 


THE:SPEED OF THE TRAINS 


In passing the slower train the faster train gains on 
the slower a distance equal to the total length of the 
two trains—2200 feet—in 150 seconds. 

At that established rate, when the trains pass in op- 
posite directions, in 30 seconds, they have together 
covered 2200 feet, and the faster must have gone 
30/150 of 2200 feet farther than the other. Thus, the 
faster train went 1320 feet, and the slower train 880 
feet, in 30 seconds, which figures 30 miles an hour for 
the limited and 20 miles an hour for the local. 


PAYING THE SMITH 


The old chain could be cut and welded to produce 
the required six pieces, at a total cost of $6.40, thus 
saving $1.10 over a new chain investment. 

The smith, assuming that he proceeded most ex- 
peditiously, first cut the sixth, thirteenth, twenty- 
first, and thirtieth links of the 39-link chain, pro- 
ducing complete pieces of five, six, seven, eight, and 
nine links respectively. The four open links were 
then joined into a 4-link piece by four weldings. 


THE PLUMBER’S BILL 


A tank in the form of a cube would have the maxi- 
mum capacity for outlay of copper, conforming to 
specifications, except that no top was required. 

The most economical form of the topless tank is 
that whose bottom will be in the same ratio to the 
four sides as the top and bottom areas combined are 
to the four sides of a completely closed cube. One 
half of a perfect cube containing 1728 cubic feet has 
the dimensions of the desired tank. The tank, hold- 
ing 864 cubic feet, therefore, should be 12 feet long, 
12 feet wide, and 6 feet deep. It would take 432 
square feet of copper to line it, which at 75 cents a 
square foot, makes the cost of the job $324. 


March Answers 





PRACTICAL 
WIRING 


The diagram shows 
how the wires may 
be strung in conform- 
ity with conditions, 
no wires crossing. 














BOYS DIVIDE THEIR LUNCH 


Expressing the boys’ cake, pies, and sandwiches in 
terms of cake, we find that Hagry contributed the 
value of eight cakes, and Tom the value of seven 
cakes. Then John established the market value of 
the total refreshments by paying 15 cents for a one 
third interest. Therefore, Harry must be credited 
with a 24-cent investment, and Tom with 21 cents. 

As each boy consumed 15 cents’ worth, Harry was 
entitled to a rebate of nine cents-and Tom to one of 
six cents. John’s 15 cents was thus equitably divided . 
by Harry taking nine cents and Tom six cents. 


CHECKING THE GRINDSTONE 


The diameter of the shaft hole is one fifth the diam- 
meter of the stone—15 5/7 inches. Squaring the diam- 
eters, the area of the stone is 25 times the area of 
the hole. Thus the stone area is 24 parts and the hole 
one part. Since the 24 parts represent one half of the 
original area, or bulk, of stone, then originally the 
stone consisted of 48 parts stone and one part hole, 
or a total of 49 parts. Taking the square root gives 
us seven to one as the ratio of diameters between 
stone and hole. Therefore seven times the given 
diameter of the hole, 3 1/7 inches, gives us 22 inches 
for the original diameter of the grindstone. 
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THE HOME WORKSHOP 





Revolving Table for Assembling, 
Sanding, and Finishing 


HE revolving table illustrated in the 
accompanying drawings will not only 
be found useful for staining purposes, but 
also for sanding, 
filling, painting, 
and assembling 
furniture, or it 
may be used in 
the shop for 
cleaning and 
tearing down 
small machinery. 

The construc- 
tion may be 
either mortised 
and tenoned or 
doweled. The 
revolving top is 
rolled on casters, 
either of the 
neck-grip or plate 
pattern. The pivot bolt in the center of 
this top is governed in length by the height 
of the casters used. 

It may be advisable in some cases to 
attach a small shelf to one of the legs for 
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Varnishing a chair 
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Working drawing shows simple con- 
struction of the table 


holding cans of paint, stain, or the like. 





| Tables such as this will be found a paying 
investment for woodworking. They will 
also be found very useful in school shop- 
work.—F RANK P. WENTZEL. 





How to Make a Photo Negative 
Retouching Stand 


THis photo retouching stand was made 
by sawing a box in half diagonally. A 
piece of wood was nailed on top and a hole 
_ 4in. wide was cut 
out to permit the 
light to shine 
through from in 
side. Heavy card- 
board at the bot- 
tom holds the 
negative in place 
while it is being 
retouched. 

To illumine the 
negative, place the stand with its back near 
a window so that the light will shine 
into it or insert an_ electric socket 
and bulb under the stand, below the 
round opening shown in the photo- 
graph.—Louis GIANCOLA. 
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The Penal 
of business efficiency 


They 


Clear thinkers write it down. 

















reach instinctively for their Eversharp, 
as they would for their watch. At the 
conference table, in the drafting room, 
everywhere in the day’s work you find 
Eversharp making its mark smoothly, yet 
with firmness and exactness that reminds 
you no other pencil can be like Eversharp. 





Efficiency did it! Eversharp is a time- 























saver; no sharpening, no interruption to 
your thoughts. Examine Eversharp and 
you wonder how such mechanical preci- 
sion can be obtained in such small space. 


Many styles in gold, silver and enamel, 
at 65c to $65. Matched by the Wahl Pen 


with the famous all-metal barrel that 








holds more ink. Sold everywhere. 








Use only Eversharp Leads, 


12 in a boz. 


eurately. Seven grades. 


2B—Extra Soft 


B—Soft 

HB—Medium Soft 
F—Firm 
H—Medium Hard 
2H—Hard 
4H—Very Had 
Also Indelidble 





THE WAHL COMPANY CHICAGO 


EVERSHARP 


REG.U.S. PAT. OFF. 




































They fit ac- 
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Free concerts, news, auto topics broadcast 





Come to the Sweeney Auto School 24 !2™ Radio work without a cent’s extra charge. Receive 


messages—learn to build and install Radio sets—get agencies and sell 
sets—receive messages from all over the world—all this is now part of the regular eight weeks’ course without advance in tuition. 


H , “Voices in the air’? are the most amazing development of the century. Who is the right man to 
The World 4S Radio Mad sell and install these simple receiving sets? The garage man or auto mechanic. These sets are 
cheap and easily made. Learn how to make them. 


The Sweeney School is always the leader. That is 


why ! am offering this great new development free. LEARN A TRADE 
iq S. E. Adair, formerly Chief ‘ 4 
Famous Experts Teach You Radio 5-., Adair. formerly Chiet ‘ 
tional Radio Company is in charge of Radio work and Superintendent 
ay SCHOO. 
1005 








Schilling, was formerly in charge of the Government School at New 
London and is an expert commercial operator. These men are prace 
tical men and no better can be found as radio instructors. 


of Electrical Instruction for the Sweeney School. His assistant, John . & 
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Same old scout! 


t,t, 





























I am not offering a course to make commercial operators but with one of the greatest sending 
stations right here in the Sweeney building, with free instruction and practical experience in receiving messages and as- 


sembling sets, with famous experts in charge, a thousand new opportunities are open to you. 


Sit here in the receiving room and hear New York and San Francisco SSSS000IR 00800080000 000 008008 


talk, hear concerts, news, the mysterious voices in the air. Learn to make a set of 4 Mail This Coupon 
your own. . a EMORY J. SWEENEY, President 
; : a 1005 Sweeney Bidg., Kansas City, Mo. 

FR EE The first step is tc send right now for my big 72-page mre send me tte without any. obligation opal 
awe Gees catalog. Tells how men just like you prepared themselves for and got fee me of the eppertunitns i the Auto and Tractor 
big paying mechanical jobs. ‘Takes you thru the Million Dollar Trade School. : 
Hundreds of photographs. Facts about your opportunity in the automotive gy yjine.........cccccccuccccccccccccceceees 
businces. Sweeney News tells all about the new Radio work and the free course. = ere ge ee 

oe ent See ee E. J. SWEENEY, President. i P.0............sccsecsssseesees State 
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FURNITURE 


FREE-This Book on 
Home Beautifying 


5.c JOHNSON & pte 


‘The Wovd Finishing Authorities 
RACINE. wis. U- 5.A 


HIS book tells how to fin- 

ish wood in artistic stained 

and enameled effects. Gives 

practical suggestions on mak- 

ing your home artistic, cheery 

and inviting. Tells just what 

materials to use and how to 

' apply them. Includes color 

: card—gives covering capaci- 
ties, etc. Use coupon below. 


JOHNSON’S 
WOOD DYE 


With Johnson’s Wood Dye in- 
expensive soft woods, such as 


« 
Pec, Yate 


pine, cypress, fir, etc., may be 
finished so they are as beauti- 
ful and artistic as hardwood. 


~ 
bed 


.* - 
I esas Phra! use sot caceat oni gt ONS 
faves eal . a 
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Johnson’s Wood Dye is very 
' easy to apply—it goes on easily 
and quickly, without a lap or a 
streak. It penetrates deeply, 
bringing out the beauty of the 
grain without raising it—dries 
in 4 hours and does not rub 
off or smudge. 

‘ Full instructions for finishing 
.. all wood—old or new—soft or 

aj hard, are given in the book. 
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Sarmiento, 
= ctomeneteptatelrt OPI gate WM 


ee SN OE OF ATR Ge AIREY AP CA 
S. C. JOHNSON & SON, Dept. PS 5, 
Racine, Wis. (Canadian Factory—Brantford) 


Please send me free and postpaid your Instruction 
Book on Home Beautifying and Wood Finishing. 
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New Blueprint Shows Details of This Useful 
White-Enameled Kitchen Cabinet 


F your kitchen lacks an up-to-date 
white enameled kitchen cabinet, with 
all the latest improvements for light- 

ening the housewife’s work, why not make 
Complete working details and a bill 


| of material are containedin Blueprint No.5 
| prepared by the Home Workshop Service 


, on the breadboards. 


| behind 





Department and now ready for distribu- 
tion. 

One special feature of the Home Work- 
shop kitchen cabinet is a self-contained 
seat, which can be drawn out when dough 
is being mixed or other 
culinary operations 
are being performed 
at the work counter or 


Another attractive 
feature is the roomy 
china closet occupying 
the middle section of 
the top of the cabinet. 
A platter, a_ jug, 
and a bowl or two on 
the lower shelf, a row 
of cups _ hanging 
beneath the upper 
shelf, and a few plates 
in the upper section, 
the glass 
doors, give a colorful 
and decorative touch 
to the cabinet that at once raises it above 
the ordinary kitchen cabinet and makes it 
a piece of real furniture. 

The cabinet is 5 ft. 8 in. high, 4 ft. wide, 














and 2 ft. deep in the bottom section. The 
top section is 14 in. deep. 
The top section contains, beside the 


china cupboard, a flourbin and a closet for 
sugar, spices, and coffee. An ordinary 
commercial flour-sifter is placed beneath 
the bin as an outlet for the flour, so that the 
flour may be sifted directly into the mixing- 
dish. The center door is glazed; the other 
two are paneled with three-ply veneer. The 
space between the top of the counter and 
the bottom of the upper section is 10 in. 
Beneath the counter are two bread- 
boards that slide out when needed, thus 
adding plenty of working space. The top 





This fine-looking cabinet will save the 
housewife many steps 


drawer of the bottom section is divided into 
compartments for kitchen cutlery and 
silver; the second drawer, which is deeper, 
is a general utility drawer. The lowest and 
largest drawer is for bread and cake. It is 
entirely lined with tin and has a sliding gal- 
vanized-iron cover. An adjustable ventilat- 
or is provided for this drawer at the side. 

The right half of the lower section is a 
large cupboard with one shelf and a rack 
inside the door for lids. 

The sugar, coffee, and 
spice containers to 
complete the cabinet 
may be purchased or 
made from jars and 
tins, to suit individual 
requirements. 

Since the cabinet 
is intended to be 
enameled inside and 
out, any suitable wood 
may be used. The 
panelsare best made of 
three-ply veneer, but 
solid panels may be 
used if any difficulty 
is experienced in ob- 
taining the plywood. 
The only change 
necessary in the de- 
sign would be to use a 
muntin in the door of the lower section, so 
that it would have two narrow vertical 
panels instead of a single large panel. 

A list of materials giving the exact sizes 
of each piece is on the blueprint. 

In finishing, give two coats of flat white 
and two coats of a standard white or cream 
enamel. If, for any reason, a natural finish 
is preferred, use a good varnish stain. 

If you are interested in making this 
cabinet, fill out the coupon below and send 
if with 25 cents to the Home Workshop 
Service Department, POPULAR SCIENCE 

MONTHLY, 225 West 39th St., New York. 
Be sure to check on the list the particular 
blueprint or blueprints you desire. 

Next month working drawings of a 
shaving-stand will be provided in the blue-- 
print series. 


necessary 
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Blueprint of Radio Receiving 
Set Ready for Distribution 


i response to many requests from read- 
ers, the Home Workshop Service De- 
partment has prepared a blueprint giving 
full details of a radio receiving set with two 
stages of amplification. 

This set has been designed especially to 
receive broadcasting programs with maxi- 
mum clearness and is as good a set as any 
wireless amateur is likely to need. It can 
be assembled from purchased parts for 
about $40 and will equal in amplification 
and ease of adjustment commercial sets 
that cost three times as much. 

Instructions for making and assembling 
the set will be found on page 76. They 
are intended to be used in connection with 
the blueprint. 

The blueprint—which contains the panel 
details, wiring diagram, and a complete bill 
of materials—may be obtained by sending 
25 cents to the Home Workshop Service 
Department, POPULAR SCIENCE OCU, 
225 West 39th Street, New York. 





Coupon for Ordering Blueprints 
Home Workshop Service Dept. 
Popular Science Monthly 
225 West 39th St., New York 
GENTLEMEN : 


Send me the blueprint, or blueprints, 
I have checked below, for which I en- 


close . . . cents in stamps or coin: 
No. Title Price Check Here 
A. Bewing-Pable ..ci cc els se aciccs O 
2. Smoking Cabinet;...25¢... 00s O 
3. End Table with oO 
BOOK TONER SSC... 000 ven’ 
4. 30-ft. Monoplane Oo 
CTS ae are Re 
S. Kitchen Cabinet... 25C....c:060 O 
6. Radio Receiving oO 
Ss Sasso i. a ar IE 
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What Is Your “Best Idea” 
for the Home Workshop? 


Two prizes—$15 and $10—will 
be given next month for the 
“best ideas” contributed to the 
Home Workshop Department. 
These will be paid in addition to 
regular space rates. 


There is probably not a single 
reader of POPULAR SCIENCE 
MONTHLY who has not run across 
just the sort of idea that would 
win a prize. 

Keep your articles as short as 
possible and illustrate them with 
sketches or photographs, or both. 


The May prize-winners are: 


FIRST PRIZE, $15: Oscar M. 
Anderson, Spokane, Wash. : “Au- 
tomobile Connecting Rods Used 
in Making Ingenious Bench Ma- 
chine,” on page 92. 

SECOND PRIZE, $10: J. W. 
Gilbert, Owensboro, Ken.: “Fold- 
ing Pullman Breakfast Board Saves 
Housewife’s Steps,” on page 98. 

The present “Best Idea” prize 
contest will be concluded next 
month, to be followed immedi- 
ately by a similar contest. 











Building a Simple Bandsaw 


HE frame of this machine is made of 
“four by fours” with the exception of 
the king post, which is 6 by 8 in. The 





If available, power may be used for this saw 


timbers are fastened together with 5 by 
8 in. lag screws. 

The wheels were from an old bone- 
cutter. To regulate the tension on the saw, 
the upper wheel is arranged so that it can be 
raised or lowered.—T. D. 
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|AVOIDING 
MISTAKES 


MEANS SAVING 
MONEY. 


GET VOL. 5 
—QUICK 


Your name on a 
post-card will do. 


When Every- 
body is Urg- 
ing You to 
‘Build Now,’ 


now is the time of times to BUILD RIGHT. 


We manufacture Cypress lumber—and are 
proud of that fact. BUT—we don’t want 


you to use Cypress except where Cypress, 
“The Wood Eternal’? is Jest for you. 


PROBABLY THE BEST THING FOR YOU TO DO 


is to write us for a copy of Volume 5 of the 
internationally famous Cypress Pocket 
Library. AND PROBABLY YOU WOULD 
BETTER “DO IT NOW.”’ 


You might as well ask for Vol. 5, and at the 
same time ask for Vol. 1, which contains a 
full list of the 40 odd volumes in this Library 
(which has become a sort of American Lum- 
ber Classic) and which also contains the una- 
bridged U. S. Govt. Rept. on. ‘The Wood 
Eternal’’—what it is, and why you need it— 
and with some ideas as to why you have to 
insist on it to get it—also why it is so well 
worth insisting on. (That’s the only way to 
get anything worth while—isn’t it?) 





Let our ALL-ROUND HELPS DEPARTMENT help YOU MORE. Our entire resources 
are at your service with Reliable Counsel. 


Southern Cypress Manufacturers’ Association 
1249 Poydras Bldg., New Orleans, La., or 1249 Graham Bldg., Jacksonville, Fla. 





Insist on TRADE-MARKED Cypress at your local lumber dealer's. If he hasn’t it, LET US KNOW 
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WIRELESS 


The Most Fascinating Study 
in\the World 


Tus is the wireless age...... No 
longer is this miracle means of communica- 
tion used only to send out S. O. S, messages 
of distress. 


Do you know that “there are nearly half 
a million wireless enthusiasts in this country 
and that the thing has only started?”’ 


Not only is the news of the world flashed 
from city to city and from continent to con- 
tinent, but lectures, speeches, and even 
concerts are carried to the four corners of 
the earth by radiophone. 


An operator in New York recently gave 
a concert that was heard by 100,000 people, 
as far south as Cuba and 800 miles out at sea! 


Wouldn’t you like to become a wireless 
expert? Wouldn’t you like to “listen in” on 
the world’s news—to be close to history in 
the making? You can! 


The International Correspondence Schools 
will teach you everything you need to know 
about wireless. Best of all, you can learn at 
home—quickly and easily—in an hour a day 
of the spare time that now goes to waste. 


You will not only learn the code 
and how to receive and send, but 
you will learn how to construct and 
install your own apparatus. 


And the course is so simple and easy to under- 
stand. It goes right to the meat of the thing. 
You are not burdened with theoretical discus- 
sions that are of interest only to research en- 
gineers and designers. 


Now is the time to get into this wireless game 
—not only for your own amusement but asa 
business. Wireless experts are always in demand 
—on land and on sea—at good salaries. 


This is all we ask:— 


Just mark and mail the coupon and let us send 
you complete information about the I. 
Radio Operator’s Course or any of the 300 other 
I. C. S. courses. 


eeece eeee TEAR OUT HERE2¢2e22cee2e 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7684-B, Scranton, Pa. 


Without cost or obligation, please send me complete 
information about the subject before which I have marked 
an X 

OWIRELESS 
ODrafting 

O Mechanical Engineerng 
OCivil Engineering 
OSURVEYING 


OADVERTISING 
OSalesmanshi 

oO ROOKKEEPING 
OCivil Service 

O Railway Mail Clerk 
OARCHITECTURE OTraffic Management , 
OElectrical Engineering O Business Management 
OCHEMISTRY OCert. Pub. Accountant 
O Automobiles OStenography 
OAirplane Engines OGood English 


hoo esa e Abe be bbaeeees bess 5% 006400 NESS KSESE RE SS 
Dis. 5 +acbehheebesee ae sbnans seeeuaeee eeeveccce 


Occupation 


eee eee eee eee eee ee eee eee ee eee eee eee ee ee 


Persons residing in Canada should send this coupon to the 
International Correspondence Schools Canadian, 
Limited, Montreal, Canada 


- DonTSWeATOVER 
A NiTCHENSTO ve! 


No excuseany more for fussing 
and fuming overa hot kitchen 
stove in summer time! No need of 
seeping @ hot fire going all day just 
td hy Do with ae is dirt, 
muss, and kitchen en drudgery. 
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Drawing Machine that Enlarges 
Will Delight the Kiddies 


HILDREN will find unlimited amuse- 
ment in copying pictures with the aid 

of a drawirg-machine. This device, which 
can be quickly and easily made in the home 
workshop at little or no cost, is based upon 
the principle of a fixed pantograph. With 
its use the copy will be made very much 
larger than the original, so that the children 
will be encouraged to make big, bold draw- 
ings and will, therefore, learn much more 
than they do by the usual methods of 
tracing or filling in outlines that have been 
printed on drawing-cards or in copybooks. 
First make a drawing-board of any con- 
venient size to suit the materials at hand, 





The machine works like a pantograph 


~ 


or. obtain an old drawing-board or table- 
top that will serve the same purpose. 
Mount it easel fashion by screwing two 
legs to the back and hinging a longer sup- 
pert near the top at the back. To prevent 
this rear support from slipping, tie it to the 
front legs with chains or cord so that the 
whole will stand rigidly. The pantograph 
is made from four strips of hard wood, as 
shown in the illustration. It will be seen 
that they enclose a parallelogram. Besure 
that the two long sides of the parallelo- 
gram between the pivot points are pre- 
cisely alike in length, and that the two 
short sides are equal, because any error 
in these lengths will cause more or less dis- 
tortion in a drawing. 

The tracing point is made from a dowel 
and pointed, but it should not be so sharp 
as to prick and tear the copy. It serves as 
the pivot for that corner of the parallelo- 
gram, the other pivots being simply screw- 
eyes. The drawing-point may be a pencil 
or crayon, the latter being advisable for 
smaller children. 

In using the machine, the child copies 
the object boldly and watches the move- 
ment of the tracing point, which guides 
him in estimating the direction and length 
of his lines.—JOHN CALLAHAN. 





A WHITEWASH recipe of the U.S. Bureau of 
Lighthouses is said to be good for outdoor 
exposure. Slake 1% bushel of unslaked 
lime with boiling water, keeping it cov- 
ered during the ‘process. Strain it and 
add 1 peck salt, dissolved in warm water;3 
Ibs. of ground rice in boiling water, boiled 
toa thin paste; 14 lb. of powdered Span- 
ish whiting and 1 lb. of clear glue, dis- 
solved in warm water; mix these well and 
let stand for several days. Keepthe wash 
thus prepared in a kettle or portable 
furnace; and when used, put it on as hot as 
possible, with painter’s or whitewash brushes. 




















Broadcasting stations are now in 

operation at important centers 

all over the country. YOU can 

easily receive these interesting 

daily ~~ with an ABC wire- 

less receiving UNIT. ABC UNITS come 

i you ready-to-operate and complete in 

every detail. They are built on the sec- 

tional system, so that you can increase 
the range of your station at any time. 

Ask your radio or elect rical dealer about 
this and other exclusive features of ABC 
UNITS. If he cannot supply you, send us 
his name and address and enclose ten 
fonts, for a copy of our booklet, ‘ ‘How 

t Up a Complete Radio Station in 
er: Hours.” Request Booklet C5. 


Jewett Mfg. Corp., 21 E. 40th St, N.Y. 6. 








We willtrain you to write show cards. Nocanvassing 
or soliciting; we supply you with work; distance no 
object; you can‘earn from $15 to $50 a week, 


WILSON METHODS, Limited 
Dept. C 64 East Richmond, Toronto, Canada 


FORD 2 SPORT CAR Pautteras 
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Up to the minu mplete job at quar- 


ter factory a. . Orde: oe - NOW 1 from ag ter gelltustrated prospectus| 
bod! Ss ops, windshie' coin 
MUEMBEL CO., 86 KUEMPEL BLDG.” GUTTENBERG, towal 


“BOWLEGSand KNOCK-KNEES 
UNSIGHTLY 


SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 



































+p 


FEDERAL _BODIES 





SEND STAMPS FOR CATALOG 














FOR FORD and CHEVROLET CHASSIS 


“THE FOURSUM” illustrated above is a cozy, con- 
vertible four passenger complete with “Fiat type” radia- 
tor and a massive hand hammered German silver shell. 
Makes driving a pleasure. Other roadster, touring and 
speedster designs. Big cut in prices. Bodies as low as 
$29.50. Territory open for live wire dealers and agents. 
Make real profits. Write for our catalogue. 

Buy Direct from Factory 
FEDERAL MOTOR SUPPLY CO., Inc. 
1428 Blue Island Ave., Chicago 


CANADIAN DISTRIBUTORS 
Federal Auto Body Co., Toronto, Ont.; Campbeliton, N. B. 
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Tested Constructional Details 
Will Help Glider Enthusiasts 


| eben pe pied seng with gliders of one 

kind and another—and there will un- 
doubtedly be a good many of them this 
summer—may find the following hints on 


| 











; construction of some value. They are ideas 
d I have found satisfactory in many years 
of experience in building the different types 
of gliders, toe flight machines, motorless, 
and powered machines. 
A simple method for connecting the 
struts and longerons used in fuselage con- THE 
struction are shown at A and B. The 
fittings are made of sheet iron and serve as yy w 
a five-way terminal. The outside fit’ ing A ‘Ww 
REG. U.S. PAT. OFF, 
To know that you can receive wireless telephone, music 
and speech right in your own home is in itself wonderful— 
but to be able to do this for the small amount of $15.00 
makes it most wonderful. 
This is the very thing you can do if you live within 30 miles of a 
’ broadcasting station, with a Marvel wireless telephone outfit for 
| $15.00 complete. With this outfit, radio telegraph messages may be 
7 | heard from hundreds of miles away. If you happen to live farther 
than 30 miles from a broadcasting station, we have larger, receiving 
sets which will bring the entertainments to your home. 
| Remember—reputation and a guarantee of dependability are 
built into every Freed-Eisemann unit by the same engineering 
ing skill that designed radio apparatus now used by the U. S. Navy. 
= If your dealer is not supplied, send check or money 
order for immediate shipment from our stock. 
Send 15 cents for illustrated catalogue of complete line or $1.50 for 
beginner’s book on wireless. 145 pages. 150 illustrations. 
FREED-EISEMANN RADIO CORPORATION 
255 FOURTH AVENUE NEW YORK CITY 

















Useful hints for building light planes 














A LUXURIOUS SEDAN 
The Wonderful ALL- 


Ford Given #2-=: 


(A) has four of the terminals and the inside | Home Training 
fitting (B) has the fifth terminal. The | FOR BEGINNERS 


Foremost schoo! of 




















bolts are 3/16-in. stove bolts. This is an its kind in the Seem aw nae nan 
. ° “eid * : : world. | aay 
inexpensive joint for a glider of light con- Ford Sedan! Can you make doce =** ‘Sl 
t tio (Positions ures in pict ture? ‘The alpha: 
pagina 3 *, open for ““burgess- eam ope Bis Voom 

The use of a common nut in place of a Trained” men. You can words? Other valuabis /~ Wes lh 
wire lock or ferrule is shown at C. A shoe Leo Leaigact kien, Everts Cc (S) 

j i j ensy you cea 

eyelet is placed in all terminals so th t the BURGESS ELECTRICAL SCHOOL besurprised. We'vealrendy 
wire will not be cut by the sharp m tal sninnie Ford Willson, Mgr, 141 W.Ohio St, Dept.2570, Chicago, il. 








edges. 
A turnbuckle made from either a 3/16- 


or a 14-in. stove bolt, two pieces of strap -00 0 
iron, a washer and a nut, is illustrated at 
D. Ordinary pliers or pincers are used in 


turning the turnbuckle, which should be 


painted around the threads and nut or vA H- P FI} Gri d B ff, 
wrapped with tape to prevent its being ectric rin er and u er F.O.B. Chicago 
loosened by vibration. 

At E a rivet is used to fasten the turn- 
buckle to the longeron fitting. 

The rubber shock absorber pictured at F 
- is made from old inner auto tubes. Cut off 
both edges of the tubes and roll up the 
strips until the desired size is obtained. 
That will vary with the weight of the ma- 
chine. Mark just where the end comer on 
the completed roll, then unroll and vul- 
canize the other end, leaving a hole for the 
axle. Then reroll and vulcanize the outer 
end. Two of these will serve in place of the 
old-style Farnum shock absorber and are 
cheap and easily made.—CARL H. DUEDE. 








A big capacity machine weighing 38 lbs. bare 
or 52 lbs. boxed. Has 6x)4inch Norton abra- 
sive wheel and 7x3 inch cotton buff—not the 
— wheels commonly used on machines of this 
<ind. 

Motor is 4% h-p (not? gor % usually put 
onto grinders) totally enclosed and dust-proof: 
110 or 220 volt AC—60 cycle operating at 1740 
rpm—just the right speed for the large diameter 
wheels, to do best work without danger of burn- 
ing. Motor is guaranteed for 1 year by the 
manufacturer. 

Ideal for Hotel, Restaurant and private 
homes, for grinding tools, cutlery and burnish- 
ing silverware. Large enough for public gar- 
ages and machine shops. 


; Oo R t.0.b. Chi P Ordinary price for a tool of,this size is $50.00 
He Crossed Channel on Bicycle a sates to $65.00. 

















Complete with AC mo- Motor alo with one one-half inch 

A NATIVE of Croydon, England, Harold tor, as described - ~ $25. 00 grooved lets offered for $13.50 or just 
A. Rigby, has crossed the English With DC motor, 32 or about half usual price. 
; 27.00 P 
Channel from Dover to Calais on an ‘“‘am- oe iggy glee m Send cash with order, or we will ship C.O.D., any- 
phibious bicycle” driven by a propeller and be DC motor, 220 2 8 00 where in the United States, if preferred. 
b vo ---sf - = 8 : ; 
Oe iatention ts The machine was his | | ¢ inch wire wheel, ex- 4 B() NORTHWESTERN ELECTRIC COMPANY 
tra - eff - ° 410-420 SO. HOYNE AVE., CHICAGO 
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Wireless Music 
in Your Home 


Hear the prominent speakers, 
the concerts and latest news be- 
fore it is even on the press. 

Enjoy all this free entertain- 
ment and enlightenment when 
you wish by installing an inex- 
pensive receiving outfit and a 


STROMBERG-CARLSON 
RADIO 
HEAD SET 


The Stromberg-Carlson Radio Head 
Set brings in the faintest long distance 
musical or voice tones with accuracy 
and distinctness. Especially designed 
for the reception of musical or voice 
vibrations—the result of 28 years ex- 
perience in manufacturing telephones 
and radio apparatus. 

Stromberg-Carlson Radio Head Sets 
combine comfort and _ convenience. 
Equipped with spring wire webbed 
covered head band, which is provided 
with a slide and swivel adjustment. 
Removable spring stirrups permit quick 
separation of receivers, allowing simul- 
taneous use of the head set by two 
observers. 

Wound with commercially pure 
enameled copper wire—resistance 2000 
ohms. Adapted for use with any type 
or make of Radio Receiving Outfit. 

Ask your dealer; or will be sent upon receipt 


of price. Satisfaction ee. No. 2A 
Radio Head Set, $7.50 


FREE BOOKLET 


Send the coupon for interesting one fully 
describing these Radio Head Sets 
Stromberg-Carlson Telephone Mig. Co. 

Rochester, N. Y. 


eo CE A BI SE CE i ae Pd 
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Stromberg-Carlson Telephone Mfg. Co. 
Rochester, N. Y. 


Send your booklet describing your Radio 
Head Sets 
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‘7 Keeping the Home 
Shipshape 


How to do the odd jobs that save time, 
temper, and money 

















REFINISHING floors al- 
To Refinish ways seems a formid- 
able task, but hard- 
Floors wood flooring will give 
lasting satisfaction if 
treated in the following simple manner: 

Mix genuine boiled linseed oil (it must be 
genuine to be thoroughly satisfactory) with 
pure spirits of turpentine in the propor- 
tion of 2 teaspoonfuls of turpentine to a 
common saucerful of boiled oil. Rub well 
into the floor with a piece of sponge or 
cloth free from lint. Wipe off any oil that 
does not soak in. 

If the process is repeated as soon as the 
bare grain of the wood again begins to show, 
a fine rich dark floor, permanent in char- 
acter, will be obtained. A slight rubbing 
with the same mixture will keep it in good 
condition. 

An ordinary plain North Carolina pine 
flooring laid ten years ago, to which nothing 
else has been applied, always appears like a 
finely finished old oak floor. Although the 
flooring will darken by itself with age and 
repeated oilings, a little coloring matter 
may be added to the first oiling to hasten 
the process. 

The floor may be used at once by laying 
sheets of paper down where it is walked on. 
The oil will dry in one day.—L. D. 

















‘ REMOVE all the loose 

‘Re-P uliying | putty, first testing it 
. well with the putty- 
Windows knife, for often some 











” that looks right will 
come off at a slight touch.: With a little 
paint or linseed oil touch up all these 
places and re-putty. This will ensure a 
lasting job.—F. M. 








BEForE putting up the 
mosquito or fly screens 
for the summer, take 
them out into the open 
air and brush them 
well. If any are very rusty, test them by 
pressing against the wire firmly with the 
fingers. If the wire does not give way, it 
probably is good for another season. 

If there are any small breaks in the wire, 
cut some pieces of netting about 11% in. 
square. Unravel the four sides of the 
pieces about four strands, turn up the pro- 
jecting points at right angles on all sides 
and push this patch over the break. The 
points will then come through on the other 
side and, on being turned down and 
pressed against the wire, will hold the 
patch securely in place. It will look neat 
and outlast the screen. 

If there is a tear along the edge of the 
screen, remove the small molding that 
covers the tacks, take out the tacks along 
that side, stretch the wire, and retack it. 
If the slack does not allow of doing this, a 
new piece of wire is required. 

To remove old wire, take off the molding 
covering the tacks, pull out a few tacks at 
one corner only, hold down the frame 
firmly with the left hand, and catching hold 


The Care 


of Screens 














of the loosened wire at the corner, give a 
sharp upward pull. The entire piece of 
netting will come off. 

Lay the new piece of wire on the frame, 
tack it down along one side and stretch and 
tack the opposite side. Then, without 
much stretching, tack along the third side, 
Stretch tightly when 
tacking the last edge. SCREEN 
Trim with the point 
of a sharp penknife vi 
and replace the mold- ences 
ing. OF 

To paint, make a 
mixture in the propor- 
tions of 1 saucerful of 
genuine boiled linseed 
oil to 2 teaspoonfuls 
of turpentine. Adda 
little black coloring if ha 
you wish. WIRES TURNED IN AND PRESSED 

A compact piece of ——@& 
fine sponge about 3 
in. square, trimmed at the edge so as not to 
smear the frame, will be found an excellent 
substitute for a brush. An old glove may 
be used to protect the fingers. 

The same boiled oil and ‘“‘turps” will 
refresh the frames if oil finished.—A. E. 











. FREQUENTLY, when a 
Replacing key of a_ bathroom, 
L K bedroom, or other room 

ost Keys has been lost, it is not 











replaced because of the 


._ difficulty of getting a carpenter or lock- 


smith to the house. Why not learn how to 
remove a lock yourself, so that you can 
carry it with you the next time you go into 
town and have a key fitted at any hardware 
store? 

To remove the lock, unscrew the small 
screw in one doorknob so that the other 
knob and the spindle to which it is attached 
may be pulled out. Then unscrew the twe 
screws in the edge of the door, and the lock 
can be pulled out by using the bolt as a 
handle. If it sticks, a slight pry with the 
screwdriver will help it out. To prevent 
marring the door, pry where the handle of 
the door goes through, never from the edge 
of the door. It is well to put the screws 
back in the spindle edge and the door, se 
that they will not be missing when the lock 
is returned.—R. B. 


- 








Orten when the hinges 
of a door that has been 
dragging on the floor 
have been screwed up 
again with longer or 
stouter screws, the trouble will develop 
anew in a short time. The reason usually 
is that there is no wood in which the screws 
ean take hold. 

Two reliable methods of fixing such a 
door are as follows: 

The better way is gently to pry off the 
door-casing on the side on which the hinges 


Sagging 
Doors 











(Continued on page 89) 
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Oget the most 7 | 


ure out of wireless 


you will want a loud 
speaker. Then you can 
entertain a group of friends 
—hear the wireless tele- 
phone programs clearly 
all over the room—actu- 
ally danceto wireless music 
—just like a phonograph. 
All loud speakers re- 
quire vacuum tube ampli- 
fication. The heart of the 
amplifier is the trans- 
former. 


ACME 


Transformers 


have been brought to a high de- 
gree of efficiency through years 
of specialization on this one 
product. They amplify wire- 
less telephone without detract- 
ing from the original tonevalue. 


Acme transformers are for 
sale separately and also incor- 
porated in complete Acme 
Instruments. 


The ACMEFONE, illustrat- 
ed below, is a complete long 
range installation. It includes 
in one handsome cabinet, the 
tuner for selecting the particu- 
lar station you want to hear, 
the equipment for three vacu- 
"um tubes to amplify (or mag- 
nify) the sounds, and a loud 
speaker which sends the voice 
and music clearly all over the 
room. The price is only $80.00. 
Theonly additional equipment 
you will need isan aerial, three 
vacuum tubes, two ‘B’’ bat- 
teries and a storage battery. 
The work of installation has 
been reduced to the mininum. 
Simply put up a simple aerial, 
insert tubes, hook on batteries 
and you are ready to listen. 


Other Acme Apparatus in- 
cludes vacuum tube detector 
and amplifier equipment, de- 
signed to hook on to your pres- 
ent receiving equipment and 
prepare the way for a loud 
speaker. Acme apparatus is 
backed by the reputation of 
the oldest manufacturer of 
transmitting apparatus in the 
country and is for sale at all 
radio dealers. 


ACME 
APPARATUS CO. 


Transformer and Radio 
Engineers and 
Manufacturers 
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The Shipshape Home 
(Continued from page 88) 


are. This is the plain or ornamental piece 
of wood that covers the space between 
door-jamb and the plaster. It will at once 
be seen that there is an open space behind 
the door-jamb, and the hinge screws will be 
seen sticking through into this open space 
instead of into solid wood. Remove the 
screws and put a block of wood about 8 in. 
long opposite each hinge. Replace the 
hinges, and the screws will have a perfect 
grip. Before replacing the casing, draw the 
nails from the back with pincers so as not 
to mar the face side. Nail it on again care- 
fully with finishing nails. Set them with a 
nail set, and stop the holes with putty 
colored to match the trim. 

The second method is to drill two extra 
screw holes in the hinge and countersink 
them. Place them so that the new screws 
will go into the door casing or trim. The 
old screws should be put back with the aid 
of plugs for appearances’ sake.—A. E. E. 








To replace a broken 
sash cord is not difficult 
if you know just how to 
proceed. First of all, 
take off the inside stops 
and remove the parting beads. This task 
may be complicated by the fact that they 
are stuck fast with 
paint, so try tap- 
ping them sharply 
with your ham- 
mer, being careful 
to protect the face 
of the wood with 
a small block of 
wood. 

Remove the 
weight pocket, 
which is usually 
held in place in 
modern wooden” 
frames bythestop, 
parting bead, and two screws. The weight 
will then be exposed and it can be removed. 

Make a carpenter’s ‘“‘mouse”’ by tying to 
a piece of string a small curved piece of 
lead, a chain, or anything that suggests 
itself for use as a 
weight, and drop 
it over the pul- 
ley, down behind 
the frame to the 
pocket opening. 
Then pull the 
newsash cord ov- 
er the pulley af- 
ter it. Fasten the 
weight securely 
to the sash cord 
and draw it up 


Replacing 
Sash Cord 
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1 ht Prone 
it as far as it will 
t tt ll RemoveD go, cutting the 
lcm cord just long 
+ ft |}| BEAD enough to allow 
tian eee the sash to rest 
' on the window- 
| sill with the 
® |i Suh weight in that 
2 ies position. There 
—— =} should be hardly 
“MOUSE” OF CHAIN OR gan )J more than an 
‘ATTACHED TO SASH-CORD inch of slack. 





The cordisrun | 


into the sash as shown and knotted at the 
end. Be sure to get proper sash cord from 
the hardware store.—G. R. B 


(Continued on page 90) 
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ATKINS 
i SAW 





Save Time 
and Money 


Atkins laboratories have 
discovered the materials 
and processesof gas-and-oil 
tempering to make hack 
saw blades cut faster and 
easier—without breakage. 
Prove it on your next job. 
Send us 10c and tell us 
the cutting you do. We'll 
send you an 8-or 10-inch 
blade. If it isn’t the best 
blade you ever used—your 
money back. 


Get This New 
Book-“The Saw 
in the Shop” 


We are just printing a 
new book full of.shop hints 
—valuable tables— and 
showing the right saw for 
every job as well as 
describing Atkins Metal 
Cutting saws and machin- 
ery. It will save you 
time, money and material. 
We'll send it FREE—if 
you fill in the coupon— 
NOW! 


E. C. ATKINS & CO., Inc., 
Dept. R., Indianapolis, Ind. 
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Please s>nd ‘‘The Saw in the Shop”’ to 
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O you want one book 
that you can keep asa 
storehouse of Radio informa- 
tion? Then send for Modern 
Radio ! 


Modern Radio is unlike any radio 
catalogue published before. If you 
are looking for simple, complete, 
ready-to-operate sets to receive the 
wireless telephone broadcasting, you 
will find them in Modern Radio. 
If you are looking for a clearly 
written, comprehensive up-to-the- 
minute explanation of the theory 
and practice of wireless you will find 
it in Modern Radio. If you want to 
know how to build a C. W. or I. C. 
W. Set, you will find the informa- 
tion in Modern Radio—written by 
an entirely unbiased expert. If you 
want the latest prices and descrip- 
tion of any set, instrument or part, 
used in radio to-day —there it is at 
your finger tips in Modern Radio. 


Modern Radio contains 196 
pages, devoted entirely to wireless 
and covering every phase of the art. 
Handsomely illustrated throughout. 
Edition limited to 10,000 copies. 
The information and experience of 
experts incorporated in this cata- 
logue is invaluable to every amateur. 
To prevent any copies from going 
to mere curiosity seekers, however, 
we are making a nominal charge of 
35c which will be refunded on re- 
ceipt of your first order of $5.00 or 
over. Modern Radio is the biggest 
35 cents worth in radio to-day. It 
will save you many times its price 
in time and trouble. Send for your 
copy now! The coupon below is 
for your conveniece. 


CONTINENTAL 
, RADIO & ELEC. CORP 









x\ | 6 Warren St., New York 
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CONTINENTAL RADIO & 
ELECTRICAL CORP. 


Dept. P 5—6 Warren Street, 
ew York 


Gentlemen : 


Send me by return mail a copy of your 
new catalogue, Modern Radio. I enclose 
35c to share the actual cost which will be 
refunded on my first order of $5.00 or over, 











The Shipshape Home 
(Continued from page 89) 


Very often door-locks, 
Oiling Locks | padlocks, and hinges 
and Hinges 





do not work well be- 
cause they need oil. To 
oil them thoroughly is 
a simple matter if a special oiler is made by 
fixing a flexible rubber tube 6 or 8 in. long 
and a small, bent nozzle to an ordinary oil- 
can. The nozzle can be made of a piece of 
copper tubing, flattened at one end and 
shaped as shown. 

To keep the tube in shape while it is being 
















This special oiler 

will keep hinges 

and locks work- 
ing smoothly 


RUBBER TUBE 


PIECE OF COPPER 


TUBE, FLATTENED 
TO MAKE SMALL 
HOLE 








bent, run a wire throughit. The hole in the 
end should be quite small. 

To oil a lock, place the nozzle in the key- 
hole and squirt a drop or so of the best 
quality machine oil in several different 
directions, turning the oiler like a key. 

The same device may be used for oiling 
hinges and any inaccessible parts of small 
machines.—J. S. 








FREQUENTLY the home 
mechanic is asked to 
repair cooking utensils. 
This is often difficult, 
especially if the hole is 
irregular in shape. The easiest way is to 
fill the hole with bright steel wool, after 
cleaning the edges thoroughly, and ham- 
mer it as flat as possible. Moisten the 
wool with soldering fluid and apply the 
solder as usual. This makes a good plug 
that is not likely to come off as easily as 
a patch.—Dr. WALTON HAYDON. 


Using 
Steel Wool 

















Orten paint does not 
seem to ‘‘stick’”’ well to 
tin or other metal 
roofing, galvanized iron 
gutters, and rain- 
spouts. Usually this is because a very thin 
film of grease has been left on the material. 

Before painting a tin roof, scrub it clean 
with soap and water or with cloths moist- 
ened with benzine. Allow it to dry thor- 
oughly before applying the paint. 

The same method may be used with 
galvanized iron, but the better way to treat 
it is to let it stand exposed to the weather 
for some time before painting. —M. R. 


Painting 
Metal 
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Takine D SomETHING that I have 
aking Down found very useful is a 
Pictures device for taking down 
pictures without having 

to climb up and down 

a ladder. It is just a broomstick with 


a good-sized nail driven in near the end 
and bent upward to form a hook.—C. B. ' 
(Continued on page 91) 
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Enjoy the thrill of wireless telephone 
every day right in your own home. 
Listen to concerts, dance music, news, 
sporting results, crop reports, time 
signals, etc., sent free of charge from 
the big broadcasting stations. 

Get our new handsomely illustrated 
book “Wireless Telephone in Your 
Home.” It tells in non-technical 
language just what you want to know 
about wireless. It shows the locations 
of all the principal broadcasting sta- 
tions. It illustrates and describes 
modern inexpensive receiving outfits 
that you can operate without previous 
experience. Send 25c. for your copy today. 
Where's the nearest mail box? 


A.H.CORWIN & CO. 




















Dept. P5 Newark.N.J. 











Popular Science Monthly 











POPULAR SCIENCE MONTHLY 


How To Conduct a Radio Club 


BY E. E. BUCHER. Covers parliamentary procedure, in- 
door and outdoor experiments, 5, 


-mile receiving sets, 


vacuum tube amplifiers and detectors and many other sub- 
jects. Paper Cover. 148 pages. Fully Illustrated. 


Price 75c 
225 West 39th St., N. Y. 































3 brings genuine 
UNDERWOOD 


Yes, only $3 down puts this genuine 
standard Shipman -Ward Rebuilt Under- 
wood in your home. Then—small monthly 

ayments, or if convenient pay, cash. 
ither way you get the world’s standard 
typewriter at a big cash saving. 


WHY PAY RENTAL? 


Think of it! You pay little more than rental, 
and the machine is yours! We offer the same 
three models of the Underwood writer 
which are being made and sold by the Underwood 
Company poday The only difference is that 
Shipman-Ward machines are priced lower and 
are rebuilt like new by experts. You can’t tell 
them from brand new machines. Visible writin 
=the FULL LINE of typewriting is visible at 
times. STANDARD 4-ROW SINGLE SHIFT KEY- 
BOARD. Two color ribbon, back spacer, stencil de- 
vice, automatic ribbon reverse, tabulator, etc. 


TEN DAYS’ FREE TRIAL 


See for yourself! Try the typewriter ten 
days. You must be satisfied or the entire trans- 
cur big illustrated catalog aud full particulars. 
our us’ cai and fu! ; 
Write ow. - “ 


===FREE TRIAL COUPONs== 
ewriter Emporium 
IPMAN-WARD MIG.CO, 
2145 Shipman Bldg., CHICAGO 


Send by return mail Bargain Offer No.2145 
of a Standard Visible Writing Underwood. 
pany +) not an order and does not obligate 
me uy 
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Siass of reenforced 
concrete, which can be 
made quickly and easily 
at a trifling cost, will be 
found useful in many 
places around the garden and poultry yard 
and sometimes may even be used as a sub- 
stitute for a concrete walk. By actual test 
I have found them successful. Originally 
they were made in connection with a 
chicken house and then, when no longer 
required for that purpose, were removed 
to the outside of several back doors where 
no concrete had been laid. They were set 
about 2 in. below the doorsill and the earth 
brought up level round the slab. No 
noticeable change has taken place through 


Concrete 


Slabs 























_gcTOP LAYER 


SUNG, CONCRETE “Soe ss 





Ties ” 
e=* MESH” CONCRETE 


the frosts of several very severe winters. 
To lay a cement walk in the customary way 
usually requires a mason, but by this 
method no one need go without the comfort 
of always having clean steps and walks. 
Make a frame of 1 by 2-in. lath, using 


two pieces 22 in. long and two pieces 32° 


in. long. Square the frame carefully and 
nail a brace across one corner. Place it on 
the ground and drive in pegs to hold 
it in place. The brace can then be 
removed. 

Of 5 parts of sandy gravel and 1 part of 
Portland cement make a dry mixture, 
sufficient to nearly fill the frame. Mix this 
until it is about the consistency of soft 
butter on a mixing-board made of some 
planks nailed together. Fill the frame 
about half full, lay in a piece of chicken 
wire or wire mesh to serve as reenforce- 
ment, and continue filling the frame almost 
to the top. 

Screen a little sand through fine wire 
mesh, about 14 in., and make a new batch 
of concrete in the proportions of three of 
sand to one of cement. Fill the frame up 
to the top with this mixture before the 
coarser concrete underneath has had time 
to harden, and draw a straight edge across 
to level the block smoothly. 

The frame may be lifted off in a few days 
and used over again, but the slabs should 
remain unmoved for a few weeks to allow 
them to season.—A. E. 








Not having the tools 
To Make a | with which to relieve a 
congestion in the drain- 
Force P ump pipe of a kitchen sink, I 











used a discarded eircular 
pasteboard box that had contained a cereal. 
The box was placed over the sink strainer, 
open end down, and given a sharp down- 
ward blow and the pressure forced out the 
obstruction. Since that time I have used 
the same kind of a box in clearing other 
drains.—E. H. HAzLEwoop. 







































The Mistakes 


That ruined millions of teeth 


We offer you here a ten-day test which 
will change your ideas about teeth 
cleaning. 


The old methods failed to end film. 
So millions have found that well-brushed 
teeth discolored and decayed. Now 
dental science has corrected those mis- 
takes, and we urge you to see the 
result. - 


Film—the great enemy 


That viscous film you feel on teeth is 
their great destroyer. It clings to teeth, 
gets between the teeth and stays. It 
dims the teeth, then may foster attacks 
on them. When you leave it, night and 
day it may do ceaseless damage. 


Film absorbs stains, making the teeth 


Results quick 


This ten-day test will surprise you. 
It will give you a new idea of what clean 
teeth mean. The benefits to you and 
yours may be life-long in extent. 


Each use will also multiply the sali- 
vary flow. That is Nature’s great tooth- 
protecting agent. It will multiply the 
starch digestant in the saliva, to digest 
starch deposits that cling. It will mul- 
tiply the alkalinity of the saliva, to 
neutralize the acids which cause tooth 
decay. 


look dingy. It is the basis of tartar. It 
holds food substance which ferments 
and forms acid. It holds the acid in 
contact with the teeth to cause decay. 


Millions of germs breed in it. They, 
with tartar, are the chief cause of pyor- 
rhea. Also of many diseases. 


A daily combatant 


Dental science has now found two 
effective film,combatants. Able author- 
ities have amply proved them. Leading 
dentists everywhere endorse them. 


Both are combined in a dentifrice 
called Pepsodent. Millions of people have 
come to employ it. And _ glistening 
teeth, half the world over, now show 
its delightful effects. 


and amazing 


So five effects, now considered essential, 
come from every application. And‘ the 
early result is clean, beautifui teeth. 


Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after using. 
Mark the absence of the viscous film. 
See how teeth whiten as the film-coats 
disappear. 


This test will be a revelation to you. 
Cut out the coupon so you won’t for- 
get. 








Pepsadént 


REG.U,S. 
The New-Day Dentifrice 


A scientific film combatant, whose 
every application brings five desired 
effects. Approved by highest authori- 


ties, and now advised by leading den- 
tists everywhere. 
the large tubes. 


All druggists supply 


10-Day Tube Free “ 








THE PEPSODENT COMPANY, 
Dept. 891, 1104 S. Wabash Ave., Chicago, Ill. 


Mail 10-Day Tube of Pepsodent to 


"""Only one tube toafamily 
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Licensed under 
Armstrong U. S. Patent, 
No. 1113149. 


Ask- Your Dealer 


A. H. Grebe & Co., Inc., Richmond Hill, N. Y. 
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Confucius has said: 
“The accomplishntent of 
ereat things consists in 
doing small things well.” 


Perfection of detail makes 
the GrrBE RECEIVER what 
it is. 


Dretor Wn 





Popular Science Monthly 





| l-in. nipple, and a 1-in. tee. 





W.L.DOUGLAS 


FOR MEN AND WOMEN 


YOU CAN ALWAYS 
SAVE MONEY BY WEARING 
W.L.DOUGLAS SHOES 
SOLD DIRECT FROM FACTORY 
TO YOU AT ONE PROFIT 














-| W. L. Douglas shoes are made of the 


THE STAMPED PRICE 
IS YOUR PROTECTION 
AGAINST 
lag) ‘UNREASONABLE PROFITS \ 


¥ 





; 
% 


sl ing with an honest determination to 


#} worth dollars for you to remember. 







$700 & $8.00 SHOES 
TMNT $500 & $6.00 


WHEN YOU BUY W.L.DOUGLAS SHOES 
CONSIDER THE EXTRA QUALITY 
YOV RECEIVE FOR THE PRICE PAID 











best and finest selected leathers the 
market affords. We employ the high- 
est paid, skilled shoemakers, all work- 


make the best shoes for the price that 
money can buy. 


When you need shoes look for a W.L. 
Douglas store. We own 108 stores lo- 
cated in the principal cities. You will 
find in our stores many kindsand styles 
of high-class, fine shoes that we believe 
are better shoe values for the money 
than you can buy elsewhere. 


Our $7.00 and $8.00 shoes are excep- 
tionally good values. There is one point 
we wish to impress upon you that is 





and portrait is the 
best known shoe 
Trade Mark in the 


W. L. Douglas shoes are put into all | World. It stands for 


of our stores at factory cost. We donot | thehighest standard 
make one cent of profit until the shoes | f quality atthe low- 
are sold to you. When you buy shoes | ¢St possible cost. 
at any one of our stores,you pay only The intrinsic value 
one small retail profit. of a Trade Mark lies 
in giving to the con- 


No matter where you live, shoe dealers 


sumer the equiva: 
cansupply youwithW.L.Douglasshoes. 


lent of the price 











ey cost no more in San Francisco | paid for the goods. 
than they doin New York. Insist upon Catalog Free. 


having W. L. Douglas shoes with the 

name and retail price stamped on the 

sole. Do not take a substitute and pay eatin : 
one or two extra profits. Order direct w, . fae Shoe Co., 
from the factory and save money. 124 Spark St., Brockton, Mass. 
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Connecting Rods Used in Making 
Ingenious Bench Machine 


By Oscar M. Anderson 
(First ‘‘Best Idea’’ Prize for May) 


HAVE built and am using continuously 

in model making a small bench lathe, 
drill, and grinder that is constructed mainly 
from auto parts. 

The base is made of about 18 in. of 1-in. 
pipe, two floor flanges for 1-in. pipe, a close 








Many combinations are possible with this 
small et a 


The head- 
stock is a Ford connecting-rod, the bearing 
a front spindle bushing, the shaft a spindle 
bolt left long for the attachment of polish- 
ing-wheels, and the pulley a Ford fan pul- 
ley. A nut sawed in two holds the emery- 
wheel. The dril! chuck is made from a 10- 
cent tap holder filed and screwed into the 
nut that holds the emery wheel. 

The tailstock is another Ford connecting- 
rod, with a Ford wristpin for a center. An 
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Head and tailstock are connecting rods 


old valve-stem through the center makes a 
rest for drilling. A link and handle provide 
an adjustable feed, and a thumbscrew 
clamps the center when it is desired to 
have it fastened rigidly. 

To make a good toolrest for the machine, 
take another Ford connecting rod with a 
wristpin in it and connect it between the 
headstock and the tailstock. A small arbor 
and aset of wheels obtained from a dentists’ 
supply house may be used for grinding 
small gears and getting into close corners. 
Fasten the arbor in the drill chuck. With 
this attachment, keys of all kinds can 
quickly be made. 

New soles and heels for shoes may be 
dressed down quickly by clamping emery 
cloth with a wooden wedge to a slotted 
pine cylinder 114 in. in diameter and about 
3 in. long. An attachment for sharpening 
safety-razor blades may be made in the 
same manner, using a somewhat shorter 
block covered with leather from a dis- 
carded kid glove. 

Power is supplied by a small electric 
vibrator motor from which the handle has 
been removed. The motor is set in one 
end of the tee. 
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Making Emergency Repairs to 
Gas Tank or Radiator 


HOWN in the illustration are two 
emergency repairs which are suitable 
for stopping leaks in gasoline tanks or in 
radiator tanks without soldering, when the 
hole is located in the tank at a position that 
makes it inconvenient to apply solder. 
The quicker method is to apply a wax 
plug, though this is not to be considered a 
permanent repair. This is done by heating 
















LEATHER |== GASOLINE 
WASHER j= TANK === 
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DETAIL - posse 
HOLE. LARGE: DETAIL 





ENOUGH FOR 
BOLT HEAD TO ~ 
PASS THROUGH “TANK 


These patches may be quickly applied 


a file or any flat tool over a flame and dig- 
ging out a lump of the sealing-wax from the 
top of a dry cell with this heated tool. 
While the wax is soft it is immediately ap- 
plied to the hole and pressed down firmly 
and about 14 in. around the edge. 

The second method is by means of a bolt, 
nut, leather washer, and a special elongated 
washer. The hole is made just large enough 
to pass the head of the screw-bolt through. 
The washer is inserted endwise on the body 
of the bolt and pushed up through the hole. 
The leather washer is placed over the bolt 
and the nut screwed on tight, using a small 
circular washer under the nut. This makes 
a substantial repair and can be made tight 
at any time.—G. A. LUERS. 





Two Hints to Help You in 
Overhauling Your Car 


WN BABLY every car-owner has to hunt 
for a tool of some kind for scraping 
away the carbon after the cylinder head is 
removed. A tool for this purpose with a 
handle is convenient to use. 

An old trowel with the point broken and 
sharpened forms a tool which is handy for 





WRONG TO TIGHTEN 
SIDE BOLTS FIRST 









TIGHTEN CENTER BOLTS 
FIRST (CORRECT WAY 


Improvised carbon 


scraper | a gasket 


scraping the carbon from the piston-heads 
and cylinder head. When cleaning the 
grease and dirt from the engine-pan and 
about the springs this tool is equally useful. 
When replacing cylinder heads, it is im- 
portant to tighten down the center row of 
bolts first. Tightening the outer row of 
bolts at either side results in tilting the 
head as indicated. The result is either 
water or compression leakage.—A. G. 














AERIAL LINES 





BUILDINGS 








SWITCHBOARDS TELEPHONES 





Breaking Construction Records 


Since 1920, faced with the 
greatest demand for service in 
telephone history, the Bell System 
has surpassed all previous 
records for the installation of 
new telephone equipment. In 
the last two years more than 
1,000,000 additional stations 
have been added to the system 
by construction. This is equal to 
the entire number of telephones 
in Great Britain. 


In 1921 alone, 450,000 new 
poles were placed—enough to 
make a telephone line from New 
York to Hong Kong. The 
aerial wire put into service in 
the same year, 835,000 miles in 
all, is enough to string 60 wires 
on such a telephone line. 


1,875,000 miles of wire, en- 
closed in 1,500 miles of cable, 





toward Better Service 








for household or commercial use in filtering 
and clarifying fruit juices, oils, 
beverages, extracts, chemicals, 
medicines, etc. Filters sparkling 
clear, large capacity. very rapid. 
Universal use. Send for free bulle- 
tin. Dealers wanted. 


THE CELLULO CO. “Sno” 


AIRFONE $4350) 











WIRELESS RECEIVING SETS 


Hear Grand Opera, musical concerts, 
sport news, etc., broadcasted daily. ATR- 
FONE receives wireless telegraph signals from any point in 
U.S. Noexperience required—a boy can install and operate. 
Directions free. d on receipt of money order for $13.50, without 


ippe 
sei IRFONE 
Paste SET, G65. AIRPONOLAn Ths wireless phonograph $250. 
LAURENCE RADIO-LECTRIC CO. 
Dealers Wanted 858 Locust St., Cincinnati, Ohio 
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were added to underground and 
submarine lines in 1921. New 
underground duct totaling 
11,000,000 feet was constructed, 
this representing approximately 
300 miles of subway. 69 new 
central office buildings and im- 
portant additions were com- 
pleted or in progress, and new 
switchboards with a capacity of 
many thousands of connections 
were installed. 


This equipment added to the 
Bell System, great though it is 
in volume and value, represents 
but a small .part of the vast 
property which enables the tele- 
phone on your desk to give the 
service to which you are accus- 
tomed. And to meet the in- 
creasing demands for new 
service, the work of construction 
goes on. 


“ BELL SYSTEM” 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 







RAISE BELGIAN HARES 


Flemish Giants—New Zealand Reds, Checkered Giants, Etc, 
FOR US---BIG PROF ITS, Eastyy 204 pieosantiy 


furnish hig! and pay, ‘ou $7. 
$19.50 pf. 4 a pair — express charges ag an 
you raise. Use back yard, cellar, barn, attic, etc. 


Mastegted Catalog FREE 1 


AMERICAN HARE BREEDERS ASS'N. 
188-D, Market St. Newark, N. z 


$40 MOTORCYCLE largest line | 


used motorcycles 
in the country at the lowest 
prices. Send for catalog. We 
are the largest and only exclu- 
sive motorcycle supply house 
in the world. Repairs a spe- 
cialty. Send us your machine 
to be overhauled. Motors 
and castings for airships and 
clan velocipedes. We Exchange Motorcycles. 


Harry R. Geer Co., 555 McLaran Ave., St. Louis, Mo, 
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HE sturdy Stevens shotgun made its 
first “kills” in the hands of our grand- 
fathers. 

With it our fathers first experienced the 
joys of hunting. 

And today young men treasure it, not 
only for its past, but because right today, 
the good old Stevens still maintains its un- 
broken record for hard and straight shooting. 

In many cases we have found that iden- 
tically the same gun has been handed down 
from grandfather to father to son. 

You can buy a more expensive gun 
than a Stevens; but you cannot buy better 
shooting qualities. 


1A Rap AE ART cane oe Hon 


It’s easy to prove the accuracy 
of a Stevens 


Here’s the test for a full choke: on a piece 
of paper draw a circle 30 inches in diameter; 
pace off 40 yards and fire into it. Your 
Stevens will throw an even pattern of 70% 
of the pellets into that circle. 


A Stevens modified choke will throw an 
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y P Used by three 
) generations —still 100% gun 


The famous Stevens Guarantee 
Every firearm turned out by the J. Stevens 
Arms Co. has attached a tag on which is 
printed the Stevens guarantee. This tag is 

: your insurance for Stevens quality and work- 
: manship. Read carefully this guarantee. 


PRICE incl. tax $32.40. Model 
335 Stevens, double-barrel shotgun 
—other models $19.50 to $36.00. 




















even pattern of 50%. And a Stevens cylin- 
der bore will throw an even pattern of 40%. 
Try it. Only a perfectly bored gun will 


meet this test. 


You economize three ways 
on a Stevens 


Remember this: when you buy a Stevens, 
you get the last word in accuracy; you get a 
gun that will last a lifetime; and you get 
that gun at an exceptionally low price. 

Stevens manufactures a complete line of 
small bore rifles and shotguns of every 
description. 

Ask at your dealer’s or write for the in- 
teresting catalog describing in detail our 
complete line. 


Address: 


J. STEVENS ARMS COMPANY 
Department C-109, Chicopee Falls, Mass. 


Owned and operated by the 
Savage Arms Corporation, Executive and 
Export Offices: 50 Church Street, New York 
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Brings This Genuine 
DIAMOND RING 
for 10 Days FREE TRIAL 


Set in Platinum § 


Most Sensational Ring : 
Offer Ever Made : 
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f 
i : platinum § 
ie bs : A ther that § 
in = : CJ, only close inspection will dis- — 
& : tinguish it from a Solitaire § 
1 : valued at $350.00. Shank of ring F 
iy : is 14 kt. solid gold. : 
Bs ; TEN DAYS’ FREE TRIAL ; 
is | ©6You take no chance—if itis not satisfactory at the end of ten 
i= = days, or if you can duplicate this genuine diamondringinany — 
bi : ewelry store : for less than $65.00, your deposit will be re- 


un \° 

. SEND ONLY $2.00 

/ : to you in a handsome gift box, 

if Seek intes Exchrtegs hits on casper are! 

bi : 65 ‘or ten months. Price on’ 50. : 
" Hover 8 mmojda, Wathen and Sorc? E 
t . ‘er 8 . a es . 
+ © 6which we are making this month from our $2,000,000 ‘stock. : 
Address Dept. : 


| ROYAL Diamond & WatcH CO 
a 35-37-39 Maiden Lane -New York 
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SALESMEN 


Now is the time to 
start in business 
2\) for yourself. Make 
mi $10 to $15 daily. 


Automobile owners 
want initials on 
. theircars. You apply 

them while waiting, 
charging 25c per let- 
ter; three letters on 
each side of the car, 
six initial letters in all, 
for which you charge the 
car owner $1.50, and you 
} make $1.38 profit. They 
could not get finer work if they paid $5.00; then again, 
no sign painter could give them as nice a job as you 
could do without experience in 15 minutes. You can 
sell to individual auto owners, or you can sell to garages 
and supply stores complete display outfits, like the 
one illustrated, at big profits. 

230 transfer mo letters in two of our most popular 
styles, with eight borders to match and complete working outfit 
caly $5.00. ‘Send money order or certified check. Outfits sent 
C. 0. D. upon receipt of $1,00 deposit. 

TRANSFER MONOGRAM CO. Inc. 


Dept. 155, 191 Market Street, Newark, N. J. | 
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THE HOME WORKSHOP 





Help the Bird Conservation Move- 
ment by Making a Birdhouse 


By Gladstone Califf 


(If every reader of the Home Work- 
shop will spend the time necessary to 
make a birdhouse this spring, it will 
&ive the present bird conservation move- 
ment a great impetus. Suggestions for 
designing attractive houses are con- 
tained in Mr. Califf’s article.— THE 
EDITOR.) 


7” making birdhouses, there is endless 
opportunity for originality. The plain, 
ordinary boxlike structure that so often 
serves the purpose of a birdhouse can be 
made, with a little ingenuity, a really 
decorative and interesting ornament for 
any garden. 

Three designs over which the boys in 
my classes have become most enthusiastic 
are shown in the accompanying drawings. 

In connection with building wren houses, 
it should be noted that a pair of wrens raise 
two and sometimes three broods a year, 
but never more than one brood in the same 


The clocklike wren- 
house shelters two 
broods a year 


STOCK %° 


CLOCK-FACE 
PAINTED- 
HANDS CUT 

FROM METAL 
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house. The advantage of a double house, 
therefore, is that after the wrens have 
raised a brood on one side, they will move 
to the other. The bottom is hinged and 
held shut by a hook, so that the house may 
be cleaned thoroughly each season. 

The clock weights are simply large pine 
cones, painted in colors, such as green, 
dark red, and yellow in alternate stripes. 





Four ventila- 
ted apart- 
ments are 
provided for 
the martins 
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They are suspended by means of wire or 
small chains attached to screweyes. One 


(Concluded on page 95) 
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Help the Bird Conservation Movement 
(Concluded from page 94) 


cone should be a trifle lower than the other. 
The roof and sides of the house are finished 
with a dark oak oil stain; the face is painted 
white with black figures, and the hands are 
of tin. The house can be hung on a pole 
or placed on the wall of a building. 

The martin house, which should be 
placed on a pole out in the open, contains a 
four-room apartment. The openings for 
the birds are 134 in. above the floor. This 
prevents the young birds from getting wet 
during heavy rainstorms and also keeps 
them from falling out. The air vent in the 
center of the house will keep the rooms dry 
and comfortable for the birds. 

This house also is arranged so that it can 
be raised up and the floor cleaned out. The 


The bluebird house 
looks best hangin 
from a bent iron ro 





STOCK FOR HOUSE - 2, 
BASE AND TOPs - + 








roof can be painted green, the floor and 
sides white, the chimney red, striped with 
white to represent mortar. 

The bluebird house is constructed some- 
thing like a birdcage and is intended to be 
hung on a hook attached to a bent iron rod 
—a Japanese effect. The rod curves up and 
then down and around the house and is 
attached to a pole below if it is not desired 
to extend the rod all the way to the ground. 
A good location for it is in the center of a 
circular flower bed. The outside of the 
house is covered with twigs about 34 in. in 
diameter, giving a rustic appearance. The 
bottom is fastened with three screws so 
that it can, with very little trouble, be re- 
moved for cleaning. 





This Orange Knife Removes Peel 
without Cutting the Fruit 


i’ is always hard to peel an orange without 
cutting into the fruit. To overcome this 
difficulty, I made 
the simple cutter 


companying il- 
lustration. With 
its use the skin 
of an orange can 
be completely 
separated from 
the fruit.. It is 
then taken off by 
unwinding it in 
one long strip.. 





UTTING 

To serve or- €ND FLATTENED aoe 
anges prepared 
In this way, but 
with theskin still 
on them apparently intact, is a novelty 
for the luncheon table.—Davip E. CRABB. 


The peel comes off in 
a long spiral, 
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Small 
Monthly 
Payments 
Like 
Rent 


es p> «~ < 





Down Brings This Brand-New Typewriter 


Pay the balance in small monthly installments. 


We will ship the typewriter to you for ten days’ free trial. 


The Amazing Story 
A real need has long existed for a full-size, 
4-row, 42-key, 84-character-keyboard type- 
writer, with the entire line of writing com- 
pletely visible, selling for less than $100. 
Annell has been evolved to fill that need; it 
is the creation of, and is sponsored by, men 
who know every phase of typewriter manu- 
facturing and typewriter use. 
The Annell’ turns out the most beautiful 
work that ever came from a writing machine. 
The type is clear, clean-cut, hard; the align- 
ment and spacing are utterly perfect. The 
speed is unlimited ; no operator can crowd 
the Annell . Above all, this Model No. 3A 
Annell’ is of extremely simple construction. 
It is trouble-proof and sturdy; it is free from 
devices which without adding real writing 
value complicate the mechanism. It will last 
a business lifetime. 
Every Operating Feature 

The Annell’ has every essential feature and modern 
operating convenience—each letter completely visible 
as written (together with all the previous writing), 
Back Spacer, Tabulator, Two-Color Ribbon, Rightand 
Left Hand Shift Key, Shift Lock, Margin Release, 
Adjustable Line Spacing, Adjustable Margin Stops, 
Paper Release, Automatic Line Spacer on Carriage 
Return, Adjustable Paper Fingers, etc., also the 42- 

ey, 84-character Universal Keyboard. Rubber cover 
and all extras shipped with each machine. 
The operator of any Universal Keyboard machine can 
easily change to the Annell’ because the letters on the 
keyboards have the same relative position. 
The Annell’ is Standard in size, Standard in appear- 
ance, construction and mechanical action—a type 
writer that honestly reflects the great lessons learned 
from years of typewriter experience, with an action so 
smooth and a touch so responsive as to be a source of 
constant p e to the experienced operator, and 
making the progress of the novice immeasurably easier. 

An immense Saving 

Our wonderful machine and remarkably low price 
are astounding the typewriter world. Never before in 
the history = the typewriter business has so much 
real, honest writing value been offered at so low a 
price. We are the only company selling a Standard 
42-key, 4-row, eend thew 'ypewriter direct to the 
user by mail at practically the wholesale price of other 
high-grade typewriters. 
Typewriter users who once paid around $100 for 
typewriters are now buying the Annell’; they appre- 





ciate its sturdy day-after-day dependable performance 
and ease of operation. . 
You can pay more for a typewriter, but you cannot 
get more writing value at any price than in the 
Annell’. Absolute reliability, the utmost quality, at a 
lower price. 


No Risk—10-Day Free Trial 
The high-grade quality of this beautiful machine is 
even better than we can tell you, or show in pictures; 
we will prove this to you by sending the machine to 
you for ten days’ trial. You use the machine on 
any of your work and satisfy yourself that this type- 
writer will do your work to your complete satisfaction 
—satisfy yourself that the Annell’ is the best type- 
writer value offered today by anybody, regardless of 
price. If you are not entirely satisfied after trying it 
thoroughly, return the machinetous. We will refund 
the express charges and any money you have paid 
and the trial will cost you nothing. You are the only 
judge. Nothing could be more fair. 
Over a Year to Pay 
Our remarkably low price, together with our con- 
venient monthly payment plan, makes it possible for 
you to buy a brand-new typewriter easily and without 
inconvenience—over a year to pay. 
Fully Guaranteed 
The Annell’ is built to watchmaking standards, just so 
perfectly; from the best of materials money and brains 
can buy; patterned along proven, rm thon design; 
using the best workmanship and the most modern 
factory equipment obtainable. Yet we absolutely pro- 
tect you with an iron-clad guarantee against any flaw 
in the material or workmanship. Annell’ is built to 
assure reputation—for leadership. 
Send No Money—Just the Coupon 
The coupon below brings—free and postpaid—book- 
let and all the interesting facts of how you can receive 
the utmost in writing value at an immense saving from 
the usual typewriter price. 
At present we can make prompt delivery, but our 
volume of orders is increasing and will soon tax our 
factory capacity. Better send the coupon for more 
complete particulars about our remarkably low price 
and free trial offer. It does not obligate you—mail 
coupon today—don’t delay. 


ANNELL’ TYPEWRITER COMPANY 
1902 First National Bank Building, Chicago 
Not an Order Cut Out and Mail Today 

TIiTilTiritririititiititiiiriiss. 

. Annell’ Typewriter Co., 1902 First Nat’] Bank s 
a Bldg., Chicago. Send me further information 8 
s about the Annell’; this places me under no obliga- 8 
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Big Band Catalog 
» ~ Sent FREE 


Anything you need for the 
“single ‘instrument or peed 
uipment. Used by Army and 
Navy. Send for ble cal le 
liberally illustrated, fully de- 
scriptive. Mention what instru- 
4 ee yea. e trial. 
Payments. by lead 
music dealers ‘everywhere ~ 


YON 
57-84A J 1 PALY 
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Cycle Company 
on T-109 Chicago. 
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They get best results when they use 


WHITING-ADAMS 
BRUSHES 


M 
a properly, illustrate woman's activities, 
WHITING-ADAMS BRUSHES 


Send for Illustrated Literature 


JOHN L.WHITING-).J. ADAMS CO.,Boston,U.S.A. 


Brush Manufacturers for Over 112 Years and the Largest in the World 
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Recharge 


our 
Overnight 
VALLEY CHARGER 
Always have power in 
your battery. Send for this 
Charger. Try it. See how it 
puts a punch in the battery. 
Don’t experiment with in- 
ferior makes which never give 


satisfaction — buy the VAL- 
LEY first. 


The Charger is easy to use. 
Plug it to your home light 
socket just as you do a lamp, 





and then attach the clips to 
the battery terminals. Do not 
disconnect the battery. Just 
attach the clamps. 


The Valley’ Charger is 
guaranteed to satisfy. If you 
are not satisfied, return the 
Charger and get your money 
without questions or apology. 


Owning a Valley* Charger 
is cheaper than buying a new 
battery, and makes your old 
one serve efficiently in the 
work of receiving radio flashes 
from all parts of the country. 


Valley Electric Co., 
Department P ST. LOUIS, MO. 


Send This Coupon TODAY 


VALLEY ELECTRIC CoO., 
Dept. P St. Louis, Mo. 


GENTLEMEN: 

Iam enclosing money order (or check) 
for $16.00 for which send me a Valley 
Battery Charger. If not satisfactory I 
will return it and get my money. 





Name 





Address 











Town 








$16.00 


F.0.B. St. Louis 
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Wood Turning Lathe Constructed 
with Direct Motor Drive 


By D. Loren .Davis 


4 eee wood turnifg lathe was inexpensive 
and easy to make and has paid for itself 
many times over. On it I have made pedes- 
tals, table lamps, candlesticks, and models 
of machines in wood, and have done all 
sorts of furniture repairing. 

I have made as many as four boudoir 
lamps complete on it in one hour. 

The bed is a steel channel 4 ft. long, 
which can be purchased at any steelworks. 
A 1/20 h.p. 1725 r.p.m. motor was mounted 
on a block of oak and then securely fastened 
to the base. 

I found an old gear in the junkyard that 
had a bearing the same size as the motor 
shaft—%< in. I drilled three holes through 
the gear for wood screws and then fastened 
the gear to the motor shaft with a setscrew. 
Next, I cut out a circular piece of wood a 
little larger than the gear teeth and 
through the center drilled a countersunk 
hole to take a large wood screw, which 


CENTER 
—— aw 
a, \ 


FACEPLATE 
DETAIL 









\F 
ADJUSTING SCREWS 


, 


6° CHANNEL 


Although portable, the lathe is solid 
and sturdy 


serves as a screw center. The screw head 
was drilled at an angle and a small lath nail 
driven into the wood to keep the screw from 
turning. 

An old casting and a long bolt threaded 
its entire length, made the tailstock. The 
bolt was pointed on the end and locked in 
place by a setscrew. The tailstock was 
fastened to the base with two screws. 
Several holes were drilled in the base so 
that short and long pieces could be turned. 

The steady rest was made of oak and the 
top of the rest covered with a small strip of 
steel so that the tool would slide easily. 
This rest is used for turning lengthwise and 
may be moved along to any point. The 
wood screws adjust the rest for different 
diameters. : 

The rest, shown at B, is for face turning 
or turning crosswise of the base. It is made 
of oak and has two ends that hang over the 
base and steady it. The turning tools I 
made from worn-out files. 

This lathe will run without vibration and 
does not have to be screwed down. This 
makes it portable and it can be set to one 
side when using the bench for other work. 
By using thicker blocks under the motor, 
tailstock, and tool rests, larger diameters 
can be turned. The 1/20 h.p. motor will 
handle work as large as 7 in. in diameter 
without overloading it. 

I have placed a fiber washer on the motor 
shaft before fastening on the faceplate; it 
takes up the end thrust when turning 
against the motor. Another washer is used 
between the faceplate and the work when I 
desire to turn the work to the end; this pre- 
vents cutting into the faceplate. 

The lathe is very handy for winding wire- 
less instruments and polishing parts, as well 





as for all kinds of wood turning. 
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Buddies 
of the Road. 


Following the trail to ‘“‘Any- 
where’’—you and your pal 
and a Harley-Davidson ! 
Away from congested traffic 
and dusty main-roads — off 
by yourselves, with hundreds of 


miles of the great outdoors for your 
playground! 


That’s the sport! The feeling of 
eager, limitless power under easy 
control as you ride comfortably and 
swiftly over paths impassable to an 
automobile—and the famed econ- 
omy of it (50 miles for a dollar— 
gas, oil, tires and all)—why, man, 
you should have had a Harley- 
Davidson years ago! J 
L 
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Harley-Davidson 
“Worlds Champion Motorcycle 


a 
Every week-end is vacation time, 


when you have a _ motorcycle. 
Leave the cares of ‘‘the job” behind 
—speed out into the fresh, clean 
country air—to woods, or lake, or 
stream. You’ll say your Harley- 
Davidson is the best pal you ever 
had, and you’ll know why motor- 
cycling ts ‘‘the greatest sport in the 
world.” 








Ask your local dealer for free 
demonstration. The reduced prices 
will surprise you. Or write to us 
for free, illustrated literature. 


Attractive dealer proposition 


for unassigned territories. 
Address Desk A-2. 


HARLEY-DAVIDSON MOTOR CO. 


I MILWAUKEE. WISCONSIN 





























A wonderful field 
for men who have a liking for 
things mechanical. Study at home in spare time with the 
largest correspondence school in the world. Thousands of 
students have good jobs at big salaries. Write today for 
full particulars. International »Correspondence Schools, 
Box 7683-B, Scranton, Pennsylvania. 


ENGINEERING, 


~MECHANICAL 











NAME MONLY AT HME 


you can earn from $1 to $2 an hour in your 

spare time writing show cards. Quickly and 

easily learned by our new simple “‘Instructograph” 

method. No canvassing or soliciting: we teach you 

how, sell your work and pay you cash, each week. 
Full particulars and booklet free 


AMERICAN SHOW CARD SCHOOL 
206 Ryrie Building _ _Teronto, Canada 
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Constructing a Powerful Punch 
for the Small Shop 


HENEVER it is necessary to punch 
a number of holes in sheet or bar 
metal not more than 4 in. thick, a service- 
able homemade punch may be constructed 
at little cost. 
Obtain a rail about 3 ft. long and drill a 
series of holes in it 2 in. apart, from 1/16 to 
¥ in. in diameter, deep enough so that the 


OETAIL OF PUNCH 
“ PUNCH-HO 










SY “ pe ‘ . = ” 
SET-SCREW~ 
HOLE FOR PUNCH 


DETAIL OF PUNCH 
A 3-ft. length of rail forms the bed of 
this cheaply and easily made shop punch 


HOLE IN RAIL 


drill is exposed alongside the central web 
of the rail. This will provide chip holes, 
although for the very small diameters it 
may be necessary to drill into the web at 
right angles to provide chip outlets. 

A 5-ft. length of 1-in. wrought bar iron 
11% in. wide forms the lever. This is heated, 
bent, and attached as shown. The'punch 
chuck is made from a 1 by 2 by 2% in. 
block of iron. 

The punches are 5-in. stock, 5 in. long, 
tempered or casehardened, depending on 
the material. All of the bolts should be of 
high grade steel to prevent shearing.—P. H. 





How to Make Rubber Stamps 


T° make your own rubber stamps, ob- 
tain a flat piece of 1/16-in.lead or copper 
and with a set of lettering punches and a 
hammer mark the metal with whatever 
lettering you wish the finished stamp to 
have. 

Take a piece of old automobile inner 
tubing and some of the raw rubber used 









aise PIECE OF INNER 
Vulcanizing 


the stamp RAW RUBBER - 


PLATE WITH NAME 
CLAMP 


BLOC OF 





VULCANIZER 

DOE iINiPRESSION 

IN PLECE OF 
tEAD 











for mending tubes. After cleaning, place 
a little rubber cement on the surface side 
of the inner tube and put the raw rubber 
on the top of it, then the piece of lead with 
the impression side next to the raw rubber. 
Clamp these down tightly with a block 
of wood on a hot plate or vulcanizer for 20 
minutes. Fasten the completed stamp to 
a block of wood for a handle.—L. H. Vors. 











[kEVINRUOE , 


Distant fishing grounds are easi 


canoe is Evinrude powered. 


EVINRUDE OUTINGS No. 2 


ly 


reached when your row-boat or 


Fishin’ De Luxe! 


HERE’S a new joy to fishing—a new “‘e-fish-ency”— 
when your boat is Evinrude-powered. No long, tire- 


some row to take the edge off the day’s sport. 


You reach 


the best fishing ground early, and you’re fresh and fit when 


you get there. 


You’ve set up your tackle on the way. 


With this sturdy little motor to do your oar-work, you can 
go from weed-bed to weed-bed until luck is with you, with- 
out a thought of your distance from camp or cottage. 











69 Cortlandt St., New York, N. Y. 
780 Commonwealth Ave., Boston Mass. 


EVINRUD 


The Evinrude is now made in two 
models, Standard and Lightweight. 
“Both motors are the same in design, power 
and speed. The Lightweight is more port- 


able—due to judicious use of aluminum, 


it weighs just 50 pounds complete. 


See these Evinrude motors at your sporting goods 
or hardware dealer's. Ask him about the Built- 
in flywheel Magneto, Tili-up Attachment and 
other Evinrude features. Or write for catalog 
and new prices (recently cut to pre-war level). 


EVINRUDE MOTOR CO. 
664 Evinrude Bldg., Milwaukee, Wis. 
DISTRIBUTORS 


211 Morrison St., Portland. Ore, 





440 Market St., San Francisco, Cal. 


Standard 
Lightweight 


DETACHABLE MOTORS FOR WATERCRAFT 






Standard—the famous 2 H. P. motor, used all over the world. 
Lightweight—the sport model, lightest practical motor built. 


















IVE NAME OF SCHOOL OR 


FREE CATALOG US AND NUMBER IN CLASS. 
Either pin illustrated made with any equal 
la» amount of lettering, one or two colors enamel. 


loz. Write to-day for new catalog, {f 


SASTIAR BROS. CO. . 
391 Bastian Bidg. Rochester, M. Yo 





Toe a — $2.00 doz. Sterlingsilver, / 4 













For Ford and eentia-acheen teen eben up, 
ee acer’ WORKS 
914 W. Ohio St 








SEND FOR THE INTERNATIONAL CATALOG 
Our netiprige 8 et 


buying DIRECT 
FROM FACTORY. 


Dept.8, Chicago, Ill. 













cold water. 


and conduces to the health of your family. A 


durable,sanitary,economical; forinterior surfaces, plaster, 
or wallboard—in full five-pound packages; directions on package; mixes with 
All Alabastine packages have cross and circle printed in red. 


ALABASTINE CO., 605 Grandville Ave., Grand Rapids, Mich. 
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INSTEAD OF KALSOMINE OR WALL PAPER. 
A and cond beautifies your walls—modernizes — home, 


bastine is 























Monday—March 20 


Got the 
bike out for Spring over- 


halling. One flat tire. Found 


“Warm day. 


little punctur. Fixed that 
alwrite by geting tube of 
Neverleak Tire Fluid down 
to Henry’s Bike Shop. 
Squeezed it into tire and 
blew her up. Holds air like 
new. Cost 25c (for the 
Neverleak).”’ 


Wednesday—March 22 


“After school, rode over 
to see Fred’s wireless set. 
Must of rode over some 
glass because I herd back 
tire go s-s-s-s-s and stop. 
That was the tire with 
Neverleak in and it stoped 
the leak while I was ride- 
ing.” 

Jimmy 


NEVERLEAK 


isthe old standby. Stops 
leaks instantly and per- 
manently. 25c a tube 
at all bicycle and repair 
shops. 


Buffalo Specialty Co. 
Buffalo, N. Y. 


Look for the green, white 
and yellow tube. Be -sure 
to get the original GUAR- 
ANTEED 
Neverleak. 
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Folding Pullman Breakfast Board 
Saves Housewife’s Steps 


By J. W. Gilbert 
(Second “Best Idea’’ Prize for May) 


7° save steps in serving the breakfast, I 
designed.a Pullman board for the kit- 
chen, as shown in the accompanying illus- 
tration. In our house it is necessary to pass 
through the butler’s pantry to reach the 
dining-room from the kitchen; therefore 
the table is a distinct advantage. 

The kitchen is so small that it was diffi- 
cult to find space even for this table. The 


The board folds up 


SPRING —_ 
WY 








































ARE FOLDED IN 








WHEN TABLE 15 : 

CLOSED UP BETWEEN | LEGFROM => 

DOORS SS) \ STAR BALUSTER q 
RUBBER TIP—” FOLDS UP. a 


board was made, however, to fold up 
against the wall in a space of 20 in. be- 
tween two doors. The dimensions can be 
varied. - 

For my purpose the material necessary 
was a board % by 20 by 60 in. for the top 
and two boards % by 4 by 60 in. for the 
leaves. A stair baluster served for the leg. 
When the table is down, the drop leaves are 
held in place by metal buttons fastened 
with screws to the large board. 

It is well to plan the table so that it will 
be about 30 in. high. Place a rubber tip on 
the end of the leg to prevent its slipping. 
The table may be painted white or gray, 
and folding chairs may be used with it, if 
desired. It is large enough for four persons 
and will even accommodate five in an 
emergency. 





Hoist Hangers Speed Up Work 


T° support a portable chain hoist in an 
automobile repair-shop, attach a pipe 
within reaching distance from the shop floor 
with iron straps. These should be bolted 


Hoist hooks on pipe 


~ <a 
=< S SS <= 
ChLING Ss), — > SS —<—<= 
BEAMS a SS 


f 
a: \ / 
DETACHABLE i 
HOIST ATA “we 
{ 
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to the ceiling beams near the top so the 
beams will not be weakened. The pipe is 
secured by turning the iron straps over it. 
The support should extend across the shop 
in the most convenient position.—J. W. 





Points of scribers and other small tools 
are easily hardened by heating them to a 
cherry red and plunging them into a can 
of soft soap. 





YOU site 18 reo 


Giving These $1.25 
Dress-Making Shears 






Lucky 11 Toilet Set—Retail Value $3.35! 


My! How THEY SELL! 


You getthe attention with the free Shears. 
Walter Harris sold boxes in six weeks. 
Profit over $100 a week. You can do this too. 

Sell like hot cakes year ’round. 
Act Now! i h:by could sell’ Lucky. 11. 
Don’t wait a minute, Save time. 
Send $1.75 for complete outfit including display case. 
At least write for circulars explaining our unique 
plans, including 30 other packages. ACT NOW! 


E. M. DAVIS CO., Dept. 1365, CHICAGO, ILL. 


























You Can Save *40.00 


By recovering your old 
auto top frame yourself. 
We make these recovers to fit 
all makes and models of cars. 
Any person that can drivea 
= fae ut it on. 7 — 

-, instructions. Roof and quar- 
Parcels Post Paid ters sewed together ‘with 
rear curtain,*fasteners, welts and tacks. All complete. Give us 
the name, year and model number of your car and we will send you 
our catalogue with samples and quote you exact price. 


LIBERTY TOP & TIRE CO. Dept. E8, Cincinnati, O. 

















For trial, a sample of our New Style Copley, 
if you send 2 cents for postage and state size 
wanted. 


Reversible Collar Co,,Dept.116 , Boston, Mass, 














HOW TO PAINT 


SIGNS AND SHO’ CARDS 


Our book gives a complete course of instructions, e 
abling any one to learn to paint good signs. WH 
OT MAKE YOUR OWN either for your business or 
for others? 
Contents: Alphabets, Composition, Color Combina- 
tions, How to Mix Paints, Show Cards, Window Signs, 
Banners, Board and Wall Signs, Ready Made Letters, 
Gilding, Commercial Art and Tricks of the Trade— 
Contains 100 alphabets and designs. Cloth bound, 
size 7 x 5 inches, Price $1.00 postpaid. 


J. S. Ogilvie Pub. Co., 206 Rose St., New York 











Hustlers, Salesmen 


or Canvassers, 


ATTENTION. Get samples and 
exclusive territory on one of the 
fastest selling line that ever hap- 
pened in recent years. Our Cali- 
fornia Gold Coin mount- 
ed jewelry. Complete 
line of mounted jewelry. 
Our extensive advertis- 
ing campaign, in- 
cluding yearly con- 
tracts with 3 of larg- 
est Jencity maga- 
zines will help big, 
and make a quic 
turnover for the re- F 2 
taileroragent. Sample f= 
charm or scarf pin $1.00. 
Gent’s heavy 14K. 1-10 
stock ring, $3.00. Cuff 
links same. 


Get your samples and 
territory now. 


Curiosity seekers and 
free sample fiends save 


ethene Keep Me Smiling 
LET’S GO, NOW. Our Trade Mark 
D. N. ROSE & CO. 
Wholesale Jewelers TULSA, OKLA. 
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THE HOME WORKSHOP 


Add a Shooting Board to 
Your Shop Equipment 


rie home workers who are interested 
in cabinetmaking do not fully appre- 
ciate the value of a shooting board as an 
aid in planing edges square and true. Various 
types of bench blocks, such as the one 
described on page 92 of the December 
PopPpULAR SCIENCE MONTHLY, serve as 
shooting boards for small pieces or for end 
planing, but a real shootboard, as it is 
sometimes called, is longer and heavier. 
Three sketches are given, one of a plain 
shooting board, another of a miter shooting 














=i 


‘ 
= 


Q «ht j : 
STBONNG BOARD FORENDMITERS FOR LONGMITERS | 


Three types of shooting boards 


board for trimming the joints of mitered 
frames and the like, and a third for miter 
joining the long edges of boards. In each 
case the plane slides on its side at the right 
while the stock is held firmly on the left half 
of the board. 

The stops on the miter shooting board 
may be screwed on permanently or formed 
by a single removable piece of triangular 
shape, held accurately in position by three 
tight-fitting dowels. The second arrange- 
ment permits the board to be used both for 
straight and miter “shooting” if an end stop 
is screwed on as in the straight board. | 

As soon as you have made a shooting 
board, you will be anxious to use it. One 
of the neatest and most interesting little 
problems it will assist you in working out is 
a chess and checkers board. 

Cut and plane up on the board five 
lengths of W%-in. walnut or mahogany 
exactly 114 in. wide and about 13 in. long. 
Do the same with four lengths of birch or 
some hard white wood. Glue them to- 
gether as shown in Fig. 1, forming a board 
lg by 18 by 134% in. 

When dry, cut across the original strips, 





forming eight new strips made of nine 1)4- | 


BIRCH 


MAHQGANY —— CUT a , 










CUT ON DOTTED INES THEN STAGGER STRIPS THUS 
FiG.! FIG.2 


\ STRIP OF 
WHITE WOOD 
\— MAHOGANY BEADING 


MAHOGANY BACKING 
How a checkers board is made 


in. squares, the final size of each strip after 
planing on the shooting-board being 114 by 
1314 in. Now glue together as shown in 
Fig. 2, and when dry cut off the projecting 
walnut pieces, leaving a 12-in. square con- 
taining sixty-four 1)4-in. squares. 

This may now be inlaid in a table, then 
planed and polished. Ifa separate board is 
desired, glue on 2-in. strips of light’ color 
mitered at the corners to serve as a margin. 
A piece of 34-in. mahogany should be glued 
over all the back and a 14-in. beading of 
mahogany around the edges. Screw another 
piece of 3%-in. mahogany across the back 
with its grain at right angles to that of 
the back piece to prevent warping.—A. W. 
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THE FLORSHEIM SHOE 
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The Ormond -- Style M-92 


ONEY’S WORTH — or just a pair of shoes 
for your money? The difference is in the 
number of days’ wear and the satisfaction you 
get. Buy Florsheim Shoes and be sure of value for 
what you pay. No shoe as good can sell for less, 


Florsheim Low Shoes are Skeleton Lined and 
Non-slip — they fit the ankle and hug the heel. 


The Florsheim Shoe, $10 — A few styles, $11 and $12 


Booklet ‘‘Styles of the Times’’ on request 


THE FLORSHEIM SHOE CO. 


Manufacturers 
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Two ways to go home 


Which way appeals to you? To be jostled, 
crowded, and uncomfortable — or to ride in plea- 
sure and independence, breathing the fresh air. 

An Iver Johnson bicycle not only makes 
traveling pleasant and healthful; it saves car- 
fares as well. 

The truss-bridge frame, seamless tubing of 
nickel steel, drop-forged parts, two-piece crank 
set—these are some of the features that guaran- 
tee the strength, speed, and durability of every 
Iver Johnson bicycle. The oldest firm in America 
making bicycles continuously. 


IVER JOHNSON’S ARMS & CYCLE WORKS 
5 River Street, Fitchburg, Mass. 
NewYork Office: 99 Chambers St. San Francisco Office: 717 Market St. 


FREE! Two in- 
teresting book- 
lets full of infor- 
mation. Sendat 
once for the one 
that interests 
you. 

“A 5” Firearms 
“B 5” Bicycles 















Keep an Iver Johnson 
fps a the home 
‘or self - protection. 
It’s accident-proof — 
joucan** Hammer the 
lammer.”’ Quick, 
accurate, safe. 


Ask your dealer to show 
you an Iver JohnsonCham- 
pion single barrel shotgun. 
Accurate, dependable, 
erately priced. 
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The Letter That Saved 
Bob Johnson’s Job 


—and paved the way 
for a better one! 


if 


T was written to his employer by the International 
Correspondence Schools. 
Johnson had enrolled for a course of home-study 

and had received a mark of 94 for his first lesson.” 


It told how “Robert 


Bob. answered the summons to the Chief’s office with 
just a little fear and trembling, for a lot of men were 
me » ‘aeeaalie lot more were having their pay 


reduced. 


But as Bob came in, his employer did a surprising 


thing. He got up quickl y from his desk and grasped 
Bob warmly by the hand. 


“T want to congratulate you, as man, on the 


marks you are making with the I. 


.S. Iam glad to 


see that you are training ears not only for your 


0 


Present job but for the job ahead. 
“We're cutting the pay-roll. 
letter, I had you in mind as one of the men to be 
dropped. But not now. 


Until I received this 


Keep on studying—keep 
ur eyes open—and pretty soon there'll be a still 
tter job for you around here. 
for trained men.’ 


We're always looking 


Won’t you let the I. C. S. help you, too? Won’t 


u trade a few hours of your spare time for a good 
a good salary and the comforts that go with it? 
Then mark the work you like best on the coupon 
below and mail it to Scranton today. That doesn’t 


obligate you in the least, but it will be your first big 


step towards success. Do it now! 


—— a — — TEAR OUT HERE = — — — 


BOX 7678-B 


INTERNATIONAL mee SCHOOLS 


RANTON, PA. 


Without cost or obligation, Be explain how I can 


alify for the position, or in the 
have marked an X in the list pb 


ELEC. ENGINEER 


Electric Lighting & Bys. 


Electric Wiring 
Telegraph Engineer 
Telephone Work 
MECHANICAL ENGR. 
Mechanical Draftsman 
Machine Shop Practice 
Toolmaker 

Gas Engine Socenting 
CIVIL ENGINE 
Surveying and insta 


MINE FOR’N or ENGR. 


STATIONARY ENGR. 


(0 Marine Engineer 


ARCHITECT 

Contractor and Builder 
Architectural Draftsman 
er 
Structural Engineer 
PLUMBING ore 
Sheet Meta Wor 

Text. Overseer or "Supt. 
CHEMIST 
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Name 





subject before which 
ow :— 


USINESS MANAG’M’D 
ANSHIP 


Rellroed Positions 
Siow Card & Sen Pte 
ow Car 
Cartooning 
Private Secretary 
Business Correspondent 
BOOKKEEPER 
yy & Sooiet 
Cert. Accountant 
TRAFFIC MANAGER 
Railway Accountant 


Com. School Subjects 
CIVIL SERVICE 
nA jot Clerk 
AUTOMOBILES 
Methemetios 


Navigation 
Asricuture | E}ptnking 


fin ll Engines 





City 





Street 
Address 


1-16-22 





State 





Occupation 








Persons residing in Canada should send this coupon to the 
International Correspondence Schools Canadian, Limited, 


Montreal, Canada, 
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“‘Keeps Tobacco Right’’ 


OCKTITE opens easily or closes 

tight at pull of tip across top of 
pouch. No buttons or strings. 
. Made from soft leathers; 
i> durably lined. Sold at 


cigar, drug, department 








Genuine Suede 
Rubber Lined. 


Made and Fully Guaranteed by 
THE F. S. MILLS CO., Ine., Gloversville, N. Y. 


TOBACCO 
Doe ple’ POUCH 


REG.U.5S.PAT. OFF. 





and_ leather 


goods stores. 
If dealer 
cannot 
supply 
send$1.25 
for most 
popular 
size. 














‘Adjustable Section Liner Made 
from Broken Hacksaw Blade: 


BROKEN hacksaw blade can be made 
into a very practical substitute for a 
draftsman’s section liner as illustrated. The 
set of the teeth should be removed on a 
stone toeliminate 
any danger of 
scratching the 
paper. The ad- 
justment of the 
sliding piece can 
be set at any con- 
venientangle. By 
dropping down 
the adjustable 
piece as the part 
is cross sectioned, 
the lines can be 
drawnevenly and 
regularly. 
Thisimprovised 
instrument will enrich the shop drawing 
outfit and is rugged enough to withstand 
hard usage.—FRANK W. BENTLEY, JR. 


DRAWING = 

















Insures even spacing 





Pedal Turns On Spring Faucet 


O make it easier to wash the hands in 

running water in a basin where spring 
faucets are used, it is a simple matter to 
arrange a pedal for turning on the water. 
Since only about 
a quarter turn is 
required to open 
the faucet, the al 
cord may be at- 
tached to one of 
the sprockets of 
the handle, run 
over the side of 
the wash- basin | 
and fixed to one |} 
end of a small fF 
board, % by 21% ji 
by 12 in. When 
the cord is at- 
tached, the board 
should beabout1 { -/ et 
in. from the floor Uy 
at one end while == 
the other end : ae 
may be held in ——— 
place byscrewing Leaves the hands free 
screweyes into 
the floor on each side and driving nails 
through them into the sides of the board. 

This contrivance allows the water to be 

turned on merely by the pressure of the foot 
on the pedal and obviates tlie necessity for 
closing the stopper and holding the faucet 
open with the hand while the bowl is filling. 
The hands and face can be washed with 
running water without touching the handles 
of the faucet.—Dr. A. F. Kocu. 






































Rattail File Serves as Reamer 


GOOD substitute for a reamer is a 

rattail or round file used in an ordinary 
brace but turned backward instead of for- 
ward. It will cut a perfectly smooth, round 
hole, and doit quickly. Ifthe hole is small, 
a common file handle will serve instead of 
the brace. 

The utility of the file is self evident in 
cases where a hole has to be enlarged in a 
tempered steel plate, such as a saw-blade. 
A reamer would be damaged, but the file, 
if properly used, will receive little or no 
harm. The secret of success lies in turning 


the brace backward.—J. H. LuNpDy. 






Popular Science Monthly 
Build Vigorous 
Health 


and sparkling beauty with the 
penetrating, stimulating violet 
ray. Pure blood, a clear skin, 
calm, steady nerves can be 
yours. No shock or unpleas- 
ant sensation — just the heal- 
ing warmth and stimulation of 


fe 
Violet Ray 


Recommended for quick relief of rheumatism, neuritis, 
asthma, lumbago, constipation, nervousness, skin affec- 
tions, etc. Endorsed and used by physicians and sani- 
tariums. 


Trial Plan Enables you 
to use Renulife in your 
own home without cost if 
unsatisfactory. 

dfor “Health for 
Free Book All” describes 
remedial effects of Renulife 
treatments, with testimon- 
ials from users. Contains 
pictures and 
prices of 7 mod- 
els each fully 
guaranteed. 
Write fully and 
receive special 
letter. 












cain. > ELECTRIC co., Inc. 


1805 Newberr Detroit, Michi 
on Cenndn; Pa be, B., Wind Den 





“DON’ T SHOUT” 


Apyone can adjust it. 
Write for booklet and testimonials. 
THER MORLEY CO, Dept. 797. 26 South 15th Street, Philadelphia 


“T hear you. Ican hear now as 
wellasanybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pairin 
my ears now, but they are 
invisible. I would not know 
I had themin, myself, only 
that I hear ‘all right.”’ 


The Morley Phone for the 


DEAF 


is to the ears what 
lasses are to the eyes. 
ovisible, comfortable, 
weightless and harmless 
Over one hundred thousand sold. 























Print Your Own 


cards, circulars, labels, tags, m menus 
y~j book, paper. Press $12. argor +6 Job 
. Press $15 up. CUTS EXPENSEIN HALF. 
Jae) SMALL OUTLAY. Pays for 
itself in short time. Will last 
y ~~ a. Easy to use, — 
ssent. Print for others, 
ne PROFIT. Write factory 
TODAY for press catalog, 
TYPE, corny paper,envelopes, 











































think of a simple, practical idea 
that will fill one of the many re- 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed Ricut 
Now. Your brainscan help. Send to- 
day for our great new book—“‘Invene= 
tions and Trade Marks, Their 
Protection and _ Exploitation’’ 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 


- $90. A postal will do— 
S it is free. 


PATENTS 
ADVERTISED 
For SALE FREE 
In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with an idea. 
Send for free sample 
copy. One year’ssub- 


ill ecription 50c. 


We help our clients, 
Without charge, to get 
the dollars out of their 
ideas—having facilities 
mone others possess. 


Advice free. 


Don't delay—getthe , 
book at once. 


AMERICAN 
INDUSTRIES, INC. 


201 Patent Dept., 
WASHINGTON, D. C. 
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Outdoor Gymnasium Provides 
Healthful Sport for Children 
By A. W. Roe 


1) prayed especially for small chil- 
dren, the gymnastic apparatus that is 
illustrated has the good features of being 


| easily built by the home mechanic at low 


_ cost, of being removable from one place to 








another, and of furnishing the means by 
which children may enjoy themselves in 
vigorous, beneficial exercise in the open air. 
The gymnasium provides swinging rings, a 
stationary bar for trapeze and other work, 
a seesaw and a swing. 

For the uprights use 4 by 4 in. posts 7 ft. 
long. They are held together at the top by 
a runner. 6 ft. long, which is mortised and 
bolted to the uprights. A board 1 in. by 4 
in. by 6 ft. nailed across the bottom of the 
uprights holds them steady. 

Bore four holes in the top runner for 
U-bolts to support the rings and the swing. 
Next, build an end support on each outside 


MORTISED 9 





























AND rin 
BOLTED La 
SWINGING ees 
RINGS "fee ROPES 
le 3-0" 
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xan S = NIE Tx 4x 650" a o\ 
a ee NOTCHED AND 
tl [el eseennal NAILED GOLTED BOLTS 
The apparatus may be taken apart for 
shipment 


upright, as shown. These supports are 
sufficiently. broad to keep the apparatus 
from toppling over, but they should, never- 
theless, be set on very firm ground; in fact, 
it would be best to bury the foundation 
about 4 in. for the double purpose of steady- 
ing the apparatus and getting the bottom 
pieces out of the way, so that a child will 
not be so apt to strike them in case of a 
tumble. 

The seesaw is made of a sound plank, 1 in. 
by 12 in. by 10 ft. Two blocks prevent it 
from sliding off the rod. When it is desired 
to use the rings or horizontal bar, the see- 


| Saw may be lifted off. 


The swing is supported by a good grade 
of sea-grass rope and is furnished with a 
board seat. The rings are hung on chains; 
they and the different bolts used may be 
obtained at any first-class hardware store. 

To guard against decay, the lower parts 
of the apparatus should be creosoted, and 
the entire outfit should be painted. In 
moving the gymnasium, it may be knocked 
down and packed, or it may be loaded onto 
a track just as it stands. 





Reversible Auto Engine Stand 


A CONVENIENT engine stand can be 
made from two old automobile rims 
and two lengths of angle-iron. The best 
feature of the device, besides its cheap- 
ness, is that the engine can be rolled 
over so that the bearings may easily be 
reached.—H. F. B. 
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_U. S. Patent Office. A copy, with full in- 


Inquiries from Manufacturers and Others Who 
Are Looking for Good Ideas 


PROTECTED BY PATENTS 


are constantly being received. 
Manufacturers are always in- a -_ 
terested in any new device for Can You Help? 
which there is a market, which Here are abstracts from a few 


recent requests I have received from 


fills a long felt need, which those who wish to ou, finance or 


manufacture good in tions. Have 


makes production possible at a you an idea that will ‘ar the bill? 


3 a - veins p “= from bother 
lower cost, or which will do the westera manulacturce po RR. 
work BETTER. Extracts from mately. $1,000,000 “If you ‘are in 


touch with any meritorious proposi- 
some of the more recent letters inthe automotive of some sche good 
S e e eld, we shall be glad to have you place 
received are printed herewith. || wis fouch wile’ We'are wile to 
There 18 undoubtedly a great or manufacture upon a royalty basis.”’ 
Another request from a large cor- 


demand to-day for really worth |) rity sets} ine fia 
while inventions. 


Wow ee 





ventions are worthy of commercial 
manufacture and _ exploitation, we 
shall be glad to consider the financing 
. of such projects, if they are seg ge 
s In that event, we indicate also that we 

are identified with two large machin- 

ery manufacturing plants located, 

respectively, in Bridgeport, Ct., and 

Providence, R. I. These plants, be- 

sides having their own foundries, are 

thoroughly equipped to manufacture 


If you have an idea, send immediately for ain Wielas sou 


my blank form “TO RECORD YOUR IN- Clients have mechanical inventions or 


otherwise, we shall be pleased to hear 


VENTION.” You should serve your own of any proposition requiring financing.” 
best interests by filling out and signing this fom a lange corporation whone oficer 
inv i ome of the best known men 

form before you disclose your invention Seite seas SS ee, ae 
TO ANY ONE. This document will help in the market for an invention of merit 
: : : . possessing undoubted economic and 

you determine and establish evidence of in- commercial value combined _with 


AD ed JATE PATENT PROTEC- 
TIO 


vention before filing an application in the 


















structions, will be gladly sent free on request. 


« 
300k “SUCCESSFUL PATENTS” faz § 
BOOK FREE J 

: 8 

Every man who has an invention, or ever hopes to have one, should ’ 
send for a copy of my book, “SUCCESSFUL PATENTS.” It tells what = 
everyone should know about patents, trade-marks, copyrights, etc. It 4 
describes my methods, fees and terms, gives information relative to assign- 4 
ment or sale of rights, and instructions in detail. Mail coupon to-day « 
for a free copy of this book—or a postcard request will do. 4 
To the M vith Id ‘ 
o the Man with an Idea §& 
I offer a comprehensive, experienced, efficient service for his prompt, & 
legal protection, and will endeavor to aid him in the commercial develop- € 
ment of his proposition—my service is distinguished by over 12 years’ 4 
successful practice, and by thousands of satisfied clients and by reason- 
able fees. « 
Send sketch, or model, and description, for advice as to cost, opinion ‘4 
as to its patentable nature, etc. Preliminary advice gladly furnished = 
without charge. a 
ee weeceweaoaweeaweaewaeaeswCOUPONe = = = = ww wee eee ea = = oS 

« 
RICHARD B. OWEN, Patent Lawyer §& 

Main Office, 6 Owen Bldg., et Dox. 4 

Branch Office, 2276-D, Woolworth Bldg., New York City « 

Please send me, without charge, or other obligation, a copy of your book, “SUCCESSFUL € 
PATENTS,” your form “TO RECORD YOUR INVENTION,” and information concern- ‘ 
ing patents, etc. S: 
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SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. 
etc. Send model or sketch and description of your invention and we 


will give our opinion as to its 
patentable nature. 


RANDOLPH & CO. 
130 F St, N. W., | Washington, D. C. 


ATENTS 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


Tells our Terms, Methods, 














PATENTS 


Highest References 
Best Results 


Booklet Free 
Promptness Assured 


Send drawing or model for preliminary 
examination of Patent Office records 
and report as to patentability. 


All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer. 
624 F St., Washington, D. C. 
















PATENTS 


Send us sketch or model for patentabilit 
upinion and exact cost of patent. Our 

in a Patent” Sent Free on re- 

apply for Patents, Trade Marks, 

Cop: hts, etc.; gives information 

ure; tells what every inventor 

should know. Th ds of I ‘8, who are our 

clients, are our references. 


CHANDLEE & CHANDLEE, 25 Years’ Experience 














427 7th St. Washington, D. C. 











A simple, safe home treatment— 
15 years’ success in my actice. 
. Moles (Also BIG Growths) Dry Up. 
fe. ° Ask for Free Booklet of 
$ Full Particulars 


WM. DAVIS, M. D. 


How to Get Rid of Moles 
ce [oe 














124-6 Grove Ave., Woodbridge, N. J. 








BUCHSTEIN’S FIBRE LIMB 


soothing to your stump— 
strong, cool, neat, light. 
Easy payments. 


Braces 
for all 


Guaranteed 5 Years deformi- 
Send for Catalog Today. ties. 


P-BUCHSTEIN CO., 113 6th St., S, MINNEAPOLIS, MINN 


PATENTS Secured 


Prompt Service.. Avoid dangerous delays. Send 
for our “Record of Invention” form and Free 
Book telling How to Obtain a Patent. Send 
sketch or model for examination. Preliminary 
advice without charge. Highest References. Write 
TODAY. J. L. Jackson & Co., 246 Ouray Bldg., 
Washington, D. C 








PATENTS 


TRADE-MARKS COPYRIGHTS 


Send for our free book 
of patent information 


Beale & P ark 16S Broad St. Phaledelehie, Po 

















Inventors 


in all cities and many towns in the United States 
and Canada have secured patentsthrough us. We 
secure patents in delayed, neglected and 











‘Rejected 


cases. Write giving data. 


Abraham Lincoln in an Address to Law 
Students said: 

“As arule, never take your fee in advance, 
nor any more than a small retainer. When 
fully paid beforehand, you are more than a 
common mortal if you can feel the same inter- 
est in the case as if something was still in pros- 
pect for you, as well as your client; and when 
you lack interest in the case, the job will very 
likely lack skill and diligence in the perform- 
ance.” 


: Engaged in Patent Soliciting exclu- 
aw sively since 1875, we have procured more 
dwricnr| than 40,000 


}Patents 


Send usa model drawing or a photo with de- 
scription of invention, remit $5.00 for search 
in U.S. Patent Office to find if patentable. 


Our booklet on’patent protection at home and 
abroad sent free. Write or come to 


C. A. SNOW & CO,, 














Patent Attorneys since 1876 
710 8th St., Opp. North Front of U. S. Pate1t Office 




















TENTS and TRADE-MARKS 

As one of the oldest patent firms in America, and 

ting a clientage extending to all parts of 

the country, we afford Inventors and Manufacturers, 

at lowest consistent charges, a service noted 

for efficiency and results, evidenced 
Patents and Trade-Marks of extraordi 

Lacey, 648 * FSt.Washington.DC. 


ES TABLISHED 1869 





CNO FOR Sill 
F ' 
EN THIS PoRMS 


DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form ‘‘EVIDENCE OF CON- 
CEPTION” to be signed and witnessed. A 
sample form together with printed instructions 
will show youjust how to work up your evi- 
dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds ofinventors all 
over the United States and_ Canada in the ad- 
vancement of inventions. Ourschedule of fees 
willbe found reasonable. ‘The form “Evidence 
of Conception,” sample, instructions relating 
to obtaining of patents and schedule of fees 
—_ upon request. Ask for them,—a post card 

li do. 
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274 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms “Evidence of Conception.” 












WASHINGTON, D. C. 
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Turn Barrels into Hutches for 
Rabbits and Belgian Hares 


= order to raise rabbits successfully, 
small space is required, but each animal 
should be provided with a separate hutch, 
and must receive plenty of light and fresh 
air. Barrels may be used for the pens if a 
number of them are obtained, placed side 
by side and covered with matched boards 
or tar paper so that the rain will run off. 
The open spaces between barrels and roof 
should be filled in tightly with excelsior, 
short straw, moss, or earth. 

The interior of each barrel, after it has 
been thoroughly cleaned, should be washed 





Dry, sanitary, and healthful rabbit hutches 


with a disinfectant. The barrels are then 
placed on a low foundation, which should 
be at least 14 ft. above the ground and 
turned so that the bung is downward. To 
give the rabbits a dry floor, a network of 
slats is placed from one end of the barrel to 
the other. The front is closed with a door 
consisting of half a barrel top. The upper 
half of the front end is covered with wire 
mesh. Provide vessels for food and water. 

A small run can be staked out around the 
barrels. The wire should be buried at least 
2 ft. in the ground so that when the rabbits 
burrow, they will not escape under the 
fence. When these runs are placed in pro- 
tected places, the animals can be kept in 
the opén throughout the winter, but they 
should receive a generous quantity of 
straw for bedding. During the warm 
season the pens should be cleaned once a 
week; during the winter, once every two 
weeks.—E. BADE. 





Using Pie Pans for Sprinkler 


Two pie pans can be pressed into service 
to make a useful if not ornamental lawn 
sprinkler. The pans should be fairly thick 
and _ substantial. 
They are soldered 
together around 
the rims after the 
lower pan has been 
nailed to a plank to * 
form a substantial 
base. A hole is cut 
just large enough ; 

to be a tight fit ays - 
for a hose splicer 
and a splicer is sol- 
dered on. Small 
holes are punched in the .top of the 


LDERED AROUND EDGE 
‘HOLES PUNCHED WITH 
CNAIL FROM INSIDE) corner 






PIE PANS HOSE 
SPLICER 


Costs little, but does 
the wor 


Popular Science Monthly 














sprinkler with a nail.—WILLIAM E. KING.. 
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This Practical Air-Driven Tricycle 
Costs Little to Build and Run 


By Lawrence Hamilton 


A ONE-CYLINDER motorcycle engine, 
a pair of small airplane wheels (or 
motorcycle wheels), an old bicycle, and a 
2 in. by 12 in. by 10 ft. plank are the ma- 
terials I used to make this air-driven tri- 
cycle. The motor and wheels were bought 
at a near-by motorcycle shop for $10. 

A 5-ft. length of the plank was used for 
the floor of the machine. One end was 


bolted to the rear axle and the other end 
clamped to the frame of the bicycle after 
rear wheel, seat, hanger, and chain were 
removed. The clamps were made as shown. 

The motor mounting, placed directly 
over the rear axle, was made from the re- 
mainder of the plank. A piece 18 in. long 
formed the back of the mounting and the 
sides were two pieces 20 in. long, one side 
of each tapering from 12 in. at the bottom 






i 


{ iron CLAMPS, A 
% THICK 
Two Ag BOLTS. B. Hl 


———-PROPELLER 
Bag MOTORCYCLE ENGINE 
= ~~ 
o ConEFOR BICYCLE WITHOUT 
Platt S—LaGScREWS REAR WHEEL 
BATTERIES 









Plan and side view of the tricycle 


to 5 in. at the top. The front was covered 
with a large board hinged at the side. It 
gives access to the interior of the motor 
mounting containing the gasoline tank, 
batteries, and coil. When closed, this door 
forms the back of the seat. 

As the gasoline tank is lower than the 
carburetor, air pressure is used to force up 
the gasoline. This is provided with an or- 
dinary bicycle pump. 

Lagscrews were passed through holes in 
the lugs of the motor into the motor 
mounting to hold it secure. 

The only control is a throttle placed on 
the left side of the seat, arranged so that 
upon pressing it down the gas-valve opens, 
as shown in the diagram. 

The propeller was made from a No. 1 
white pine 2 by 4, carefully shaped and 
balanced. It was fastened on the crank- 
shaft of the motor by means of locknuts 
and a pin through the propeller and shaft. 
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TRADE-MARKS 


AND 


oe) AGE 


ATENT 


SP ECIAL OFFE PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form *‘Record of Invention.’’ This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
gy and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfatr competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containing 
unsolicited Letters from Manufacturers and 
others Wishing to Buy Patents. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one to become an expert 
in all the different classes of invention. Only those skilled in the class to which the 
invention relates are capable of rendering efficient service. For this reason Victor J. 
Evans & Co. employ a number of patent lawyers and mechanical experts who have 
been selected for their special knowledge and ability in certain lines of invention. 
Each case is placed in charge of experts in the classes to which the invention relates. 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. We spare neither’time nor pains to secure the broadest 
possible patents that the inventions will warrant. That every case entrusted to us 
receives our best efforts, and that our work is done consistently, skillfully and thor- 
oughly is evidenced by the many unsolicited lett ers of commendation that we receive 
constantly from our clients. We will furnish upon request lists of clients from any 
State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the —- of our business we have established for the benefit of our 
clients Branch Offices in New York City, Philadelphia, Pa., Pittsburg, Pa., Chicago, 
Ill., and San Francisco, Cal. These branch offices being located in these large 
commercial cities, together with our Main Office located near the U.S. Patent Office, 
in Washington, enables us to more'promptly handle the business of our clients, par- 
ticularly as the branch offices are in constant touch with the Main Office and fully 
equipped to handle patent business in all its branches. 


Highest References—Prompt Attention—Reasonable Terms 
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a if VICTOR J. EVANS & CO. 
! Patent Attorneys when 
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| \ fi New York Offices Philadelphia Offices 
NS 1007 Woolworth Bldg. 714-715 Liberty Bldg. 514 Empire Bldg. 
Chicago Offices 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 
i TN\ il Main Offices, 760 9th Street, Washington, D. C. 
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Gentlemen: Please send me FREE OF CHARGE your books 
as described above. 
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Your Questions 
on Radio 


are answered in 
plain, every day 
English in the 
new 





SINC 


RADIO MANUAL 


Send the Coupon with 6 
cents to pay postage and 
receive your copy by 
return mail. 











‘“Ship Owners” derives its name from 
the fact that it was organized for the 
purpose of maintainirg and repairing the 
radio equipment aboard vessels of the 
U. S. Shipping Board and private steam- 
ship lines. 


Ours is an organization of seasoned 
radio men who know from experience 
what each piece of apparatus will do. 


FUP OWNER \ 


RADIO SERVICE INC. 
80 Washington St., New York 
Branch Offices and Dealers Everywhere 


“The Largest Radio Chain 
Store System in the World." 





SORSINC, 80 Washington St., New York, N.¥ 


Herewith 4 cents in stamps to pay mailing 
expense on my c py of your tatest booklet. 
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Convert Your Bicycle Into a Motor Cycle 


Sori by using a Steffey Motor Attach- 
oy ment. Simplest machine on the 

= market. Fits any ordinary bi- 
Lay GY cycle. Easily attached. Prace 
tical—-Successful. Send stamp for circulars. 


STEFFEY MFG. CO. 
Dept. S, 5025 Brown St., Phila., Pa. 
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in the 


An Interesting book written in non technical lan- 
3 age for the man buy. a small Radiophone 


u 
eiving Set to listen to ra, News, r 
Lectures, Conce.ts, et -., by sess 


| Lee DeForest, Ph.D., D.Sc. 


the world’s foremost iiventor and pioneer in the 

Radic field. Contains: Fzplanation of the Theory 

of Wireless, lts Value in the Home, Essertials of a 

Receivi ¢ Station, How to Erect an Aptenna, Pur- 

poses and Uses of Equipment, The Amplifier. Il- 

memes ne = Sa eeraphs au sketches. Covers 
ythi ill want to i 

he ted = * yng now about Wireless. 

DeForest Radio Tel. & Tel. Co. 

1391 Sedgwick Ave 

New York 
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Drinking Fount for Birds Is An 
Attractive Garden Ornament 





ie my yard, near a shade-tree, I have 
erected a drinking fountain for birds 
that is both useful and ornamental. 

First I tapped the water supply in my 
basement, and, after attaching a cut-out 
drain, I laid a 4-in. pipe to the point where 
I intended to build the fount, placing the 
pipe below the frost line. With an “ell’’ I 
brought the pipe line up to about 4) ft. 
above the surface of the ground. I attached 

a regular faucet by 





Popular Science Monthly 


BABE RUTH delights in the sport of Motoring 
Pomme, SO do you 





Patera Fixtures 
Valve Heads peed Transmission 
Speed Differential Gears Crankshaft Counterbalance 


Full line Speed & Power Specialties for the Ford. If you owna F 

HI Lin , ‘or 
build it now, Convert your Ford with a snappy Aereo Bod ae shows 
above—or with our Chumifour model; same lines as above illustration 
with additional disappearing seat fortwo. Ford chassis can be bought 
cheaply at this time of the year. Dealers equip Fordspeed cars now at 
low cost and you will be sure to harvest Big Profits in the season. Re. 
ductions of 20 to 50 per cent on Fordspeed Products. Write for our cata. 
log and special prices. 


F.M. FORD SPEED & POWER EQUIPMENT MANUFA: 
250 West 54th St., New York. - Cable Address 1 sal 
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means of another 
“ell” so that the 






MADE OF te faucet turns up- 
SHELLS & ward. Into it is 
atte We screwed a fine 


spray nozzle. 

The fount was 
built around this 
pipe. I used con- 
crete and pebbles, 
although rocks or 
yy 14 7 brick would have 
=, served as well. The 
two basins are 
about 30 in. in 
diameter, the one 
about 15 in. above 
the other, with a 
central support of concrete 5 in. in diam- 
eter. 
chicken wire was embedded in the concrete 
to provide reenforcement. The three outer 
supports were built of ornamental shells. 

When the spray is on, the top basin fills 
with water. The lower basin contains 
earth to support vines, and flags are planted 
around the pedestal underneath. The 
plants thrive in the ample moisture which 
drips over from the bowl. As a finishing 
touch, a 14-in. iron rod supports a bronze 
spread-eagle above the basin. When it is 
desired to water the lawn, the hose is at- 
tached in place of the nozzle.—E. H.CRUZAN. 


4 FEET BELOW 
GROUND 


Construction of Fount 





To Fill Storage Batteries 


penn filling storage batteries with dis- 
tilled water, a quart bottle, fitted with a 
large rubber stopper, may be used. Two 
holes are cut in the stopper. One piece of 
glass tubing, such as is sold by druggists, is 
placed in the stopper so that it extends 





No> distilled water is wasted 
nearly to the bottom of the bottle, and 
serves as avent. Another piece is bent and 
inserted to serve as the drain. 
Distilled water kept in this container is 
readily handled without waste and without 
the danger of pouring it ‘over the top of the 


When the forms were being filled, | 





battery. A funnel is not required.—G.:-H. 
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WHY WORK FOR OTHERS? 


BE YOUR OWN BOSS 


IN THE AMUSEMENT BUSINESS! 
OUR GAMES MAKE 


BIG MONEY 


in Patks, Resorts, Beaches, Carnivals, Fairs, Arcades, 
Church Festivals, Picnic Grounds, anywhere people 
congregate for amusement. 


< e Experience unnecessary. 
Small capital starts you. 





P. I. McAndrews did $166 first day. E. E. Rhoades 
took in $116 first day. Frank L, Moses made $51 first 
night. John Renner cleared $7000—Hundreds of others 
in all parts of the country! 


WHY NOT YOU? 


WRITE TODAY FQR CATALOGUE 


PENN NOVELTY CO., 
Dept.B 908 Buttonwood St., Philadelphia, Pa. 


ADVANCE DOOR LOCKING HANDLES 
for FORD Closed Cars 


Installed quickly by anyone. They fit in place 
of original handles. Ford Owners delighted 
withthem. Left handle locks automatically, 
h ht pene SNS My key. Some: Beau- 
ul sample pair, fu . ished 
with full particulars. e360 U.S. § 
Canada. C 
























heck, money order or ©. 0. D. 
C.B. HAVEN CO., 548 E. Fort St. 
Detroit, Mich., or Windsor, Ont, 





Cy Eels, Rabbits, Skunk, Weasel, 

a Cc Mink, Muskrats etc., in large 

9 numbers, with ou: new, fold- 

ing, galvanized Steel Wire Traps. They catch them 

like a fly-trap catches flies. Made in all sizes. Strong and 
durable. Write for Descriptive Price List, and our 

booklet on best bait known for attracting all kinds of fish, 


J. F.GREGORY, Dept. 26. LEBANON, MO. 


FOUR i 


WEEK'S 
TRIAL 


AT FACTORY PRICE 
Wing Pianos and Player shipped di- 
fect to you on 4 weeks’ trial. ve 25 to 
per cent. 40 year guarantee. ou- ae 
sands in use everywhere. Write at once for vale 
Bew book showing 38 styles. Easy terms arranged if desired. 


WING & SON, (Est. 1868) 
Dept. 205 Sth Av. & 13th St. New_York 


HAIR GROWS. 


When nourished NA- 
TURE’S WAY. No Ton- 
ics, Salves, Drugs or 
Electricity. Wesend our 
Vacuum Cap on 60 days 
FREE TRIAL to people 
who show that they are 
willing and able to pay if 
satisfactory. Used ten 
minutes daily. Try it 60 
days at our expense. 

Booklet on Hair and its growth mailed free Sealed 


MODERN VACUUM CAP Co., 
400 Barclay Blk. DENVER, COLO. 






















For smaller Symphonola. Style pic- 
. tured and others 17c to 25c a day. Tens 
of th ds giving satisfacti : 





Symphonolas 
No oxpaneive attachments needed to 
play all Records. Tone natural, life 
ike. Well built. Highest quality 
equipment. 


No Money Down 
Shipped anywhere in U. S. _ 30 days 


FREE Trial before you make first pay- 
ment. If pleased take up to 2 years 


ime, 
Records 70c Each 


Play on all phonographs using steel 
need} Latest vocal and instrument- 
al hits. Also Sacred and Operatic. 
Full size 10 inch. Postpaid. sk To- 
day for Symphonola, klet and Re- 
cord List. “ 


Littkhitt Co tee. 
Desk S.P.S.M. 522 Buffalo, N.Y. 
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Hear the Wireless Concerts atHome 


see TI from far and near. The latest news, market 
and weather reports now broadcasted by radio 
with patience and a little skill, any by our Government. Stations all about you 


i B. Duck. C . e ° ° 
one can make a matchbox and burned- The Hien : me 275 page No. 16 Radio Catalog—just out. “‘Send 25c in coin carefully 
match receptacle similar to the one shown An CAL wrapped for your copy of this wonderful book, the most unusual and 
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Providing an Interesting Problem 
in ‘Artistic Metalwork 
By J. B. Miller . 





CATALOG NOE 















































ee in the accompanying photograph. The de- complete catalog ever put between the pages of two covers. Not sent 
alance sign may be va- , otherwise. It is not only a catalog, but a wonderful text book on 
Bont . it th radio. Enormous cost and tremendous demand prevents further 
as bone ried to suit the Utilit d . ; ° P ” 
istration. individual taste prea: lin distribution at a less retainer. 
= nowat coe oh a rei pein at Ever since the year 1909 
wii shou hae See Duck’s Radio Catalog 
we on = and wil a has blazed the way with everything worth-while and dependable in radio. This catalog 
= ‘sf eclipses all previous editions. It is all other catalogs in one. No other is even half as 
~ found _ satisfac- large. The complete catalog of the Radio Corporation, with a wealth of scientific data 
3S tory. and diagrams, showing how to build powerful radio telephone transmitters, the Remler, 
The matchbox Murdock, and in fact all other catalogs, are in this catalog. ‘Over fifty pages of the 
and small hopper latest hook-ups (wiring diagrams), and invaluable and up-to-date data and information 
Y are made of 16- on radio, including important instructions for building antenna.’ 
oz. sheet brass. 
es. Draw the pat- | Radio Sets Cost Very Little 
ary. tern full size on Complete sets sell for as little"as $20—some even less. Today there are thousands bringing 
aper as shown into their homes music, concerts and news hundreds of miles away, and with a loud speaker 
ades i : ? to replace the receivers on the ears, the entire family may clearly and distinctly enjoy the 
first and paste it on entertainvennt. 
— b Drill holes ivi 
the brass. r Type CV Crystal receiving set, $25.00. Beyond doubt the most advanced type of 
through the parts that crystal set on the market for the clear and 
are to be sawed out ine a of a — ae _— 
. ee 4 and telephone reception. ave length range 
. and use a jeweler’s pierc won 
i ing saw, or fretsaw for We caution the public unfamiliar with radio 





to be careful about the cheap, inefficient and 
poorly constructed crystal sets that are begin- 
ning to flood the market. We are the oldest 
dealers in America selling everything complete 


ee cutting out the design. 

LES The box is fastened 
. to the back with seven 
3/32-in. rivets. Cut off 


























oe in radio. Established 1908. 
ented | each rivet so that it pro- In tests with this set the radio telephone sta- 
sees, trudes slightly through tions at Detroit (60 miles distant) was heard in 
et g y. g . J Toledo with the greatest clearness and sweet- 
= the hole, press its head against a piece of ness. Ideal set for persons residing within 
rt St. metal, and hammer down the end until a range of powerful radio stations in New York City, Springfield, Mass., Pittsburgh, Chicago 
| Ont, ; second head is formed, thereby holding the and Detroit where wonderful concerts are broadcasted every evening. 
two pieces firmly together. xclusi tur t 
ve) | With a pair of pliers, the hook should be eis , 7 - ins _— of mee a seas: paaacaed 
uning extremely selective. i ype we use Duck’s superselective Variometer 
| bent to the form shown, and the basket and high class panel condenser. With type C we use Duck’s superselective Vario-coupler 
sel, suspended from it by four small chains. and panel condenser. Each type has its adherents. Same type of tuner and condenser 





Further enrichment can be given the de- 
em | sign by placing green crépe paper behind 
| 


as on our $100.00 sets. 


Another exclusive feature is the binding post for adding vacuum tube detector and amplifiers, thereby 
greatly increasing the range and avoiding discarding the set if these irfstruments are desired. 
































































_ ." 4 Grained formica panel 8x64%4x4’’. 3’’ dials. Crystal detectcr our best type. Murdock 2000 
0. ohm receivers supplied as standard. Holtzer-Cabot $8.00 receivers $3.75 extra. 
—" Complete instructions for setting up. and operating. Any child can operate them. No battery 
or power necessary. Everything complete except antenna material. 

. TEPDO ES CLVGIAL VOCEIU ING BEl OS COMET NEO 6.0 5 6615/6 6100166006050 0:00:00 ecamarereewisineleel ae $25.00 

Type CV crystal receiving set as described, hinged cabinet type.............e0eeee- 30.00 

Type C crystal receiving set as described........... poe eccececeec ee cccecteesosece 26.50 

Type C crystal receiving set as described, hinged cabinet type............eceeeeeee 31.50 

Renewal crystal mounted.......... npiesshsie'a a Si R49 Gre! e ot ererdieeSeip'a. 0 ej eere eisie ere ceeds -75 

\ HM HoltsereCabot $5.00 Head GCth CesT GO <. oo. occk cic cicccvcscuseve sieeewe ceiseese 3.75 

| ts EG 2 IU NO ore oc do. 6:06.00: 4010 0:soln'0.0.4:0:0. so ele a aw cle ROe eee ele ae 5.00 

| RECs RON ah OUP RCr ORION COMIN oo 6 650,016; 5:0. 0:6 elu ote adie 6 viwlele: oabelenaieiel alee arereioee 6.00 

S&S 

ela | DEALERS 
7 We want live responsible dealers in every city and town in the United States, both for the sale of 
S | our extensive line of radio apparatus and all other worth while lines of radio goods on all of which 

we can quote attractive discounts. We can offer you facilities and advantages thateno other radio 
on house can offer. 

- s * 
or THE WILLIAM B. DUCK CO., 224-228 Superior St., Toledo, Ohio 
ys 
»le 
- Shop Practice for Home Mechanics CONCRETE ON THE FARM AND IN THE SHOP 
on By Raymond Francis Yates. The book omits nothing ,_ This new book illustrates and describes in plain 
60 Lice that will be of use to those who use tools or to those | Simple language many of the numerous appliances of 

a . concrete within the range of the home worker. 
- who wish to learn the use of tools. Price, postpaid, $1.00 
Lay out the patterns full size on paper 34: 20 - ine. Fuice, SE eres BOOK DEPARTMENT, POPULAR SCIENCE MONTHLY 
7) and paste them on the sheet brass before Popular Science Monthly, 225 West 39th St., New York City 225 West 39th Street, New York 
starting work 

—s : Saige peels CEES EEE ESE EES OEE LEAL 

the cut-out portions. Four pieces of mica a LEE: LEE 00 Ge 
7 or asbestos are then cut: to it the four inner | Only $20° Puts This Handsome 

sides of the basket. They hold the crépe g 
epic. paper in place and prevent sparks from G Id W: t h I y Po ket 

ens 7 . rr . 

2 igniting it. oO a C. n our Cc 
-e When the parts are polished and assem- Seize this chance—get a Watch that you can rely r upon every 
, life © second o' e day ake sure that 
ality bled, the matchbox makes an attractive WAYS EXACT. New thin models, 12-size Elgin, in handsome, 

and useful ornament for library or den. poldvflled case, guaranteed for 20 years. 

e es 
3 Knife and Chain Free 
sia Fon ae ent ERE, feet ieoi echt Allee knife and chain. Then 
e u ea 
oe Sawing Sheet Metal send_us $2.00 EACH MONTH until the total price of the Watch, 
a THING STRICTLY CONFIDENTIAL. a 
i To: SAWING a piece of sheet metal is easily Free de luxe Catalog—send forit! Amazing values in Watches, Dia- 
effected if the metal is placed in the On, aad Joey. pang aaa 

vise between two blocks of wood.—H. B CAR oo 

NY. Be L. W. SWEET, Inc., 1650-1660 Broadway, New York 
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“WALL 


Star of the Movies, Plays a 


True- Tone Saxophone 


While not classed as a musical star, Wallace Reid's 
Saxophone affords him much pleasure in home entertain- 


” REID 


ment. His decision to purchase a Buescher was made after 


knowing it to be the 


Choice of Professionals 


such as Tom Brown of the Six Brown Brothers; Clyde 
Doerr of the noted Art Hickman’s Orchestra and Colum- 
bia Record Maker; Donald Clark, expert Saxophonist 
with the celebrated Paul Whiteman’s Orchestra; 
J. Gurewich Saxophore Soloist with Sousa’s Band, and 
many others. More Buescher Saxophones are used than 
the combined product of all other manufacturers, because 


"Easiest to Play 


You can learn the scale in an _hour’s practice and play 
popular music in a few weeks. Practice is a pleasure be- 
cause you learn so quickly. You can take your place ina 
band within 90 days, if you so desire. 

Unrivaled tor home entertainment, church, lodge or 
school. In big demand for orchestra dance music. A Saxo- 
phone will enable you to take an important part in the 
musical development of your community. It increases 
your popularity and your opportunities, as well as your 
pleasure. 


Saxophone Book Free 


“The Origin of the Saxophone”’ is an interesting bookiet. 
It illustrates the beginner’s first lesson. It cells what each 
Saxophone is best adapted for; when to use singly, in 
quartettes, sextettes, octettes, or in regular band or full 
Saxophone Band. Tells how to play from ’cello parts in 
orchestra. It illustrates and fully describes the virtues of 
each model of the Saxophone Family. Ask for your copy. 

Thousands of the most successful professionals use 
Buescher Cornets, Trumpets, Trombones and other Band 
and Orchestral Instruments. 


Free Trial-Easy Payments 


You can order any Buescher instrument without paying 
one cent in advance, and try it six days in your own home, 
without obligation If perfectly satisfied. pay for it on 
easy payments to suit your convenience. Mention the 
instrument interested in and a complete catalog will be 


mailed free. 
BUESCHER BAND INSTRUMENT CO. 


Makers of Everything in Band and Orchestra Instruments 
3130 Buescher Block Elkhart, Indiana 


CLIP AND MAIL 
= Seow enwr enw eT eel rT lO hr lh VT eT ee ee a = 
BUESCHER BAND INSTRUMENT CO. 
3130 Buescher Block, Elkhart, Indiana 
Kindly mail to me Saxophone Book. 
Shall we also send you free Complete Catalog of all 
Buescher True-Tone Brass Band Instruments? 








Edison Tells of Future 
Marvels of Radio 


and Science 
(Concluded from page 22) 


the time. With each generation we see 
more humanitarians in every country— 
more idealists. And notwithstanding our 
great commercial push, there are to-day 
more idealists in America than in any other 
country. But the increase at its best is 
slow. 

“The thing most at fault, in a material 
way, today, is our method of interchange of 
commodities. Some people have too much 
and some too little, as a result of imperfec- 
tions of our economic system. We need 
more even distribution. That is one reason 
why I endorse Henry Ford’s water power 
idea so highly. The scientific and inventive 
progress with which your magazine and its 
readers are chiefly concerned have been 
yearly making Ford’s vision more practi- 
cable. All of these things we have talked 
about—the automobile, the telephone, the 
motion-pictures, radio, the airplane—are 
breaking down forever the isolation of rural 
regions. The scientific progress to which 
we look ahead in the next few decades may 
complete this work. The city will no longer 
have a monopoly of the comforts and 
luxuries of life. The attraction of the farm 
may be again greater than that of the city, 
and we shall be drawn back to the soil in 
increasing numbers. 


Henry Ford's Great Program 


*‘And here is where Henry Ford’s great 
idea plays its part. He sees the nation, far 
and wide, simply dotted with little centers 
of water power development. Wherever 
there is a stream, a waterfall, a rapid river, 
there will be a hydroelectric plant, sur- 
rounded by the health and beauty of the 
open country. Then fewer of us will live in 
the slums and soot of the city. More of us 
will be tilling the soil, raising crops, and 
earning money in between times in the local 
factories. 

“Thus, first of all, the inventions of the 
past half century have been bringing to the 
country the conveniences and attractions of 
the city. Then, secondly, industrial organ- 
ization, under a_ great humanitarian’s 
project, may bring shops and factories back 
to the country, too, so that the division of 
interest between farmer and city dweller 
dwindles; those two great curses, unem- 
ployment in cities and unproductive sea- 
sons on farms, tend to vanish, and national 
solidarity to increase; because a greater 
proportion of our population falls into the 
same group—producers of wealth in the 
fields during part of the year, in the shops 
the rest. 

“Ford’s is a marvelous program. It is 
one of the greatest I have ever heard of. 
There is no vision of America’s future, as 
affected by invention, past and possible, 
which I think more appropriate than this 
for discussion in the anniversary issue of 
POPULAR SCIENCE MONTHLY.” 





PING Mr. Edison’s tribute, 
above, to Henry Ford’s nation- 
wide water-power scheme, you will no 
doubt await with renewed interest the 
July. Popular Science Monthly, in 
which Henry Ford himself writes an ex- 
clusive article upon the details of his 
project and describes his vision of a 
more prosperous future for us all. 
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Seeks Diamonds 
GUARANTEED 

® Our Diamonds are distinctive 
in fiery brillianey. blue white 


Ai perfect cut. repaid for 
Ap od FREE MINAT, TON, 
Charge Account. 







FREE CATALOG 


There are over 2,000 illustrations 

of Diamonds, Watches, Wrist 

Watches, Pearls, Mesh Rags. Silver- 
at Reduced Pri 


PRICES ARE DOWN re. t<.. 


ices. 
Catalog explains everythiag. 


Our IMMENSE eevee 
POWER for our Chain of 

Stores in leading cities and 
ourlarge Mail Order House 
enables us to make lower 
prices thansmallcoecerns, 
We Invite compa’ 

You will be convinced that 
vou can do better with 
LOFTIS. Money back if 
not satisfied. 


LIBERTY BONDS Gols: 4. guaranteed 25 years, 16 


b i} 
ACCEPTED AT PAR. With gold filled clasp. Special $21, 


THE NATIONAL JEWELERS 
OFTIS Dept.N-871 108 N. State St. 
CHICAGO, ILL. 


BROS & CQ. i STORES IN LEADING CITIES 























ELECTRIC ITy 














Big usands of men just like 
yourself e Electrical Experts by spare-time 
s the world’s largest correspondence’ 
school. You can out obligation or a 
penny of cost, write tod 

International Correspondence Schools. 


Box 7682-B, Scranton, Penna. 


“GET BUSY” 


MAKE SCREENS WITH 
PRESSED STEEL 

DIAMOND Pr coRneRs 
No mortises, mitres, screws or tacks required. 


Unbreakable screen, hin es attached,made in afew 
minutes. Big profits making screens to order 


Sample set by mail, 50c stpaid. 
DIAMOND HARDWARE MFG.Co. 
224 FOURTH AVE.,, PITTSBURGH. PA, 




























BIG PROFITS 


Charging Batteries 


0 eréngs HB Battery 
arger Balance easy 
terms. $150 to $300 monthly 
profits. No repairs, no re- 
= newals, easy to operate. 
Sizes for 6, 10, 16 or $2 
batteries. Let us 1ecommend 
=e a zou, Free trial, 
back guarantee. 
Write TODAY for infor- 
mation 
HOBART anes. 
Box PS y Ohio. 











SOMETHING NEW 


You can sell RAZO, the 
new and novel Safety 
Blade Knife on sight. Just 
attach a Gillette blade and you 
have a practical article needed in 
every home and office. Send 25c. for 
sample and write for agent’s proposition. 
Stamps or coin accepted. 


RAZO NOVELTY CO., Dept. P, Oak Park, Ill. 


FLY 


Young man, learn aviation 
and prepare yourself for the 
future. Build your own plane 
and learn how to construct and fly 
aircraft. Use your motorcycle 
engine. We furnish very reasonable 
all the to build this wonderful 
little etecrpiane. maey to build 

and fiy. Send $2.50 for the com- 
Piste set se ~ “blue ng and price 

st of all parts 

ae AIRCRAFT co., 

Sacrament: Cal. 


TAP DRILL SIZES 


This New Handy Time Saver Disc of 
screw threads ahd tap drill sizes wil! auto- 
matically give the correct size of any tap 
drill to be used when poing any kind = The 
4 tap dell sizes for U.S, Stan ard scre' ag 

:] Standard for automobile work; tap Grill sizes yA 
—— also tap drill end ‘body drill slece fog 


decimal equivalents a by sixty-fourths of an inch. 
i ery best pressed fibre size 3 
a with printed Instructions. 25 cents post- 










































1922 motor. 
Anybody 
can assem- 
bie this car. 
Send 30 
cents for 
plans, in- 
structions 
and price 


SYPHER MFG. CO., 174 Sypher Bidg., Toledo, Ohic 
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Catalogue 


HIS FREE catalogue tells you the kind of 

a Wireless Telephone to own, so that you 
receive inyour own home all the latest news, 
music, church services, lectures—everything 
broadcasted throughout the Uniteg States, 
Every home will soon have a-wireless tele- 
phone outfit. We now offer complete outfits 
from $15 up. 
Everyone interested in radio should see our low prices 
on parts and accessories. Write for this book. Learn 
about the miracleinvention ofthe age. Easy toin- 
stall, as simple to operate as a regular telephone. 


One copy of this booklet is yours, free. 
Write for your copy. 
Address Dept—R. 5 


Montgomery Ward & Co. 
Kansas City Chicago St. Paul 

















Only $45.00 For This Job Complete 


Save exerbitent freight 
rates and one-half 










exact fit. Any ‘ Ni Parts J hom my 
assemble this "sob. “Complete with hood, radiator "hell, instrument 


upholsteri wood p it 
\Fiat Tadistor shell furnished son rade i a Designéd low screws, ote, 


particulars on request. 
_* Dept. 122 Louisville, Ky. 


wind resistance. Price set u 


The Central Auto Supply Co. 
































WHERE ARE 
MY TOOLS 
Damaged? ‘Stolen Not. if Sou 

10) st. 






4) 
oe more ‘aon Atty styles 
UNION TOOL CHEST CO., 
24 Mill St., Rochester, N. Y- 











The Midget 
**Five-in-One’’ Slide Rule 
& a combination am + Polymet- 

es Add and Sub- 
tract Slide Rule. mit will instantly add, 
ubtract, multiply and divide any com- 
bination ‘of whole numbers, fractions, 
mixed numbers and decimals. Gives 
4] every root and power, also Logs, Sines 
and Tangents. Made of aluminum with 
scales on white celluloid. Size 4 in. 
Ragueres a and adopted by mM RY 
ice with Instructions, $1.50. 
Leatherette Case 50c. extra. Cata- 
logue Free, 


Gilson Slide Rule Co., Niles, Mich, 


Agents: 90c an Hour 


Introduce ‘‘Sodereze.” A new wonder, A 
, pure solderin pasteform. Workslikemagic. 
> Stops all leaks. For mending water buckets, 
ry cooking utensils, milk pails, water tanks, tin 
. roofs—everything including granite ware, 
i, agate ware, tin, iron, copper, zinc, etc. 


© age Sales—Nice Profit 


» Everybody buys. Housewive, me 
chanics, electricians, jewelers, plumb- 
ers, tourists, automobilists, etc. No 
cy leak too bad to repair. Just apply a 
==" little “‘Sodereze,” light a match and 
that’s a Put up in handy metal tubes. Carry quantity right 
with you. Write for sampleand proposition to agents. 


AMERICAN PRODUCTS CO., 6554\American Bldg., Cincinnati, Ohio 


Old down Canoes 


“Old Towns” are patterned after real Indian 
models. ‘They are the lightest, fastest and most 
durable canoes you can buy—and the lowest —— 

Town Canoe’’ will float loaded tn th 
shallowest stream. It will carry you ‘ume 
there’s water. $54 up from dealer or. factory. 
New capeiog ews all models in colors. Write ” 

ree 














it NOW 


OLD Lewy ag co. 
2 treet i 
Old Town 1295 nin See 


























Perry Makes Radio Clear 


(Continued from page 31) 


the antenna circuit. They are exactly 
similar to the changes in the sound waves 
of your voice as you pronounce your words 
or sing your song. A radio expert can tell 
by measuring the current whether you 
were saying “‘ah”’ or “‘oh’”’ when the meas- 
urements were taken. _ 

In playing a flute you blow air into the 
instrument and sound comes out. By 
regulating the air you regulate the sound. 
In the radiotelephone transmitter you 
throw sound in and high-frequency alter- 
nating electric current comes out. Change 
the sound and you change the current. The 
trick is to carry the energy across hundreds 
of miles of space and turn it back into 
sound again. 

The secret of the trick, as discovered by 
radio ; ioneers, is that an alternating cur- 
rent causes radio waves in the ether—that 
invisible substance that fills all space. 

Every time the current moves and 
throws out its magnetic lines of force, it 
starts a wave in the ether, just as a bang 
on the side of a panful of water starts waves 
in the liquid. These waves, produced by 
the antenna current and the magnetic lines 
of force that it sets up around the wire, are 
radio waves. They spread in all directions, 
traveling with the speed of light. On being 
analyzed, the radio waves are found to be 
composed in part of magnetic lines of force 
similar to those that started them on their 
journey. 

Your voice has started a lively little game 
of tag. Your transmitting antenna whams 
the ether and says: “‘Tag—you’re it!’ The 
ether waves chase a hundred miles or so, 
wallop somebody else’s antenna, and say: 
“Tag—you’re it!’ The waves set up in 
that antenna an alternating current ex- 
actly similar to the one in your antenna. 
Distance and opposing forces make it 
weaker. Radio engineers say that the cur- 
rent set up in the reteiving antenna is some- 
times only three trillionths as strong as that 
which flowed in the transmitting antenna. 
But it is there and it can be changed back 
into sound. It can be amplified until you, 
speaking in tones far less powerful than 
those used by Mrs. Jones and Mrs. Brown 
in exchanging greetings across the busy 
street, bellow at an audience of 5000 per- 
sons assembled in an auditorium hundreds 
of miles away in accents that would have 
driven Goliath back to his tent. 

If there are a thousand audiences of five 
thousand each, they all hear you just the 
same. Every little quaver of your voice, 
every little trick of speech, comes out of the 
receiver just as it went into the transmitter, 
though the actual sound of your voice does 
not carry beyond the walls of your room. 

Having reached a receiving antenna and 
having been changed back from radio waves 
into alternating current, the energy is used 
in producing sounds. Weakened by its 
journey, it is not.given hard work to do, 
but generally is used merely as a trigger for 
releasing stronger currents from local 
sources of power. It is passed through a 
transformer and by the process described 
before, its pressure, or voltage, is stepped 
up again. 

Here once more the marvel of magnetism 
—the energy that cannot be worn out by 
use—is demonstrated. In one coil ®f the 
transformer the weak alternating current 
from the antenna builds up and collapses 


(Continued on page 108) 


Make This 
Test Yourself 


Pick up a pair of Neverslip 
Pliers—moisten a piece of paper 
between your lips and fit it be- 


tween the cutting blades. Then 
grip your hands. Clip! The 
paper is cut clean as a whistle. 


And you can bet your bottom 
dollar that a plier that stands the 
paper test will cut anything from 
a ten penny nail to the softest 
wire. 


Neverslip Pliers cut clean be- 
cause their cutting blades are 
made from high carbon crucible 
steel. But should the blades be- 
come accidentally damaged, they 
may be quickly and easily re- 
placed—just like a safety razor. 
Neverslip blades are renewable 
and the plier will last forever. 
That’s why Neverslips are guar- 
anteed to outcut and outlast any 
plier made. 


NEVERSLIP 


side cutting pliers 


Ask your hardware dealer to show you 

a pair of Neverslip Pliers. If he hasn’t 

them in stock, send us his name and 
we'll see that you are supplied. 


THE NEVERSLIP WORKS 


New Brunswick, New Jersey 
Neverslip pliers are furnished in 6-7 and 8 inch sizes 
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Running Blind? 


The only eye you can ever 
give your machine is—a 
counter. 


Shouldn't it see that it gets 
fair treatment from its oper- 
| ator? Then it should have 
a counter. 


Shouldn’t it check up its own 
mechanical - competence—as 
shown in production? That 
can only be visualized through 
a counter. 

Watch production climb at the 


best of machines, when watched 
automatically with a 


COUNTER 


The Set-Back Rotary Ratchet 


Counter below is for machines such as 
punch presses and metal-stamping ma- 
chines, where a reciprocating movement 
indicates an operation. 








’ Registers one for each throw of the 
lever, and sets back to zero from any 
figure by turning knob once round. 
Supplied with from four to ten figure- 


wheels, as required. Price with four 
figures, as illustrated, $11.50—subject 
to discount. (Cut less than 1% size.) 
Set-Back Revolution Counter of similar 
model, $10.00 (list). 


Speed Counter 


Here’s the handiest instrument 
for finding revolutions-per-minute of a 
shaft or flywheel. You hold the tip 
of the counter against end of revolving 
shaft; press lightly when the second 
hand of your watch comes to O; release 
pressure when minute is up. A spring 
clutch controls the recording mechanism. 





(Cut less than % size.) 


The Veeder Speed Counter enables you 
to keep motors, engines, generators, line 
shafting and machines operating at 
efficient speeds. Price, with two 
rubber tips (as illustrated) $3.50. 


Send for free booklet no mat- 
ter what you want to count— 
automatically or by hand. 


The Veeder Mfg. Co., 


44 Sargeant St., Hartford, Conn. 








| Is Your ities | 
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Perry Makes Radio Clear 


(Continued from page 107) 


its magnetic fields. In the other coil these 
fields induce another current of higher 
voltage. This is led, in the best types of 
receivers, through a vacuum tube, an 
electric bulb that is the heart of the modern 
radio sets. The current rises and falls as 
your voice at the transmitter rises and falls. 
It acts upon other currents that are passing 
through the vacuum tube, impressing the 
characteristics of your voice upon them. 
When these currents come out of the tube, 
they are direct, or one-way, currents. The 
tube (or the crystal detector, if that is used 
in place of the vacuum tube) acts like the 
valve of a pump. It lets the current pass 
in one direction, but prevents its going in 
the other direction. 

Then the wire circuits lead the current te 
the telephone head set. On the way, the 
current may pass through other vacuum 
tubes which, with other transformers and 
some auxiliaries, form amplifiers. Each of 
these amplifiers may mulitply the effect of 
the current a hundred times. 

Sometimes a “loud speaker’”’ is used in- 
stead of the head phones. That cuts off all 
possibility of anybody in the vicinity 
escaping from the sound of your voice. Ye 
gods! what the stump speakers of the near 
future are going to do to us! 

In the receiving telephone or loud 
speaker the electric current, which is now a 
one-way current coming in spurts, passes 


. through the windings of an electromagnet 


similar to the one that zizzes your doorbell. 
The magnet pulls at the diaphragm and it 
shimmies exactly in time with the dia- 
phragm of your transmitter. In the air it 
stirs up sound waves exactly similar to 
those that proceed from your voice box. 
With a perfectly designed outfit the sounds 
of your voice could be reproduced so ex- 
actly that your best friend would not know 
the difference. 

There are often many inductance coils, 
condensers, and what not in the receiving 
set. That accounts for the number of 
knobs and switches on the front of your 
cabinet. These knobs are turned for the 
purpose of “‘tuning’”’ your receiver to the 
distant transmitter. 

Every transmitter, when in operation, 
sends out waves of a definite length. They 
can be measured and charted. Every re- 
ceiver, if it is to deliver to the listener the 


. loudest sounds possible to produce with the 


energy received from the transmitter, must 
be tuned to the transmitter. If the trans- 
mitter is sending out radio waves that are 
360 meters long from crest to crest, the re- 
ceiving apparatus must be adjusted so that 
it will just fit that length of wave. 

Roughly speaking, the length of the 
transmitted wave depends upon the length 
of wire in the transmitter’s antenna circuit. 
This is because the antenna starts out one 
wave each time its current swells out its 
lines of force around the wire. The shorter 
the wire, the shorter the distance the cur- 
rent has to travel around the circuit, the 
oftener it will change direction and swell out 
its lines of force, and the shorter the waves 
will be.) Make a “buzz saw” out of a big 
button and a piece of string and the action 
of the string will help you to visualize what 
happens in the antenna. The shorter the 
string, the quicker the action. 

To pick up 360-meter waves and get the 
most out of them, the receiver circuit must 


(Concluded on page 109) 








ASBESTOS 


We are miners and shippers of Crude 
Asbestos in.any quantity. We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
‘also card fibres, spin yarns, weave 
cloths. and make all sorts of Asbestos 
products, 

For anything you want in Asbestos 
turn to 





Keasbey & Mattison Company 
Dept S-4, AMBLER, PENNA., U.S. A. 
Owners of the World’s Largest Asbestos Mines 


YIS- occur ufte 
expectedly. 
For bruised or broken skin 
nothing is so convenient as 
antiseptic, germicide and 
liniment in one container. 
// Makes each more efficient. 

A few drops suffice. $1.25 


at most ists Or post- 
oadd, Libera! neat boone, 
10¢, postpaid. 
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THE ANTISEPTIC LINIMENT ! 
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each locality to 

ft Extra-Pi ndcord Tl a 
Mellinger Extra-Ply an rd Tires. 
Make big money part or full time. No 
capitalor experience needed. Sample 
Sections Furnished. GUARANTEED 


000 & 10,000 Miles |: 
terials. 


Seconds). Hand made. Finest ma‘ 
- Shipped prepaid on 


id approval. : 

FREE TIRES FOR YOUR CAR [5 
to one user ineach locality. 

Be first_to write quick for special |} 

Agents Offer and Low Wholesale Prices. 

MELLINGER TIRE & RUBBER CO. 

962 North Oak St. Kansas City, Mo. 


MOTORCYCLE BARGAINS 
SAVE 25% to 65% 


on Slightly used and Rebuilt Motor- 
cycles, Side Cars, Johnson Motor « 
Wheels, Evans Power Cycles, Bicycles. 
Send for Free Bargain Bulletin and 
Money Saving Message, listing hun- 
dreds of Bargains in used, rebuilt and ‘x 
new machines,supplies, accessories, etc. ‘ 
AMERICAN MOTOR CYCLE CO. 
Dept. 515, 2047 W. Chicago Ave., CHICAGO 


$6 to $12 a Day 


















Taking orders for New 
Music Chest. Wonderful 
invention. Does more than 
machines costing ten times 
its price. Easily carried 
with you anywhere. 

NO CAPITAL NEEDED 


We deliver and collect. All 
you do is take orders. Pay 
= youeveryday. If you can’t 

devote full time you can 
work 2 hours or '6 hours a 
day and make from $4 to $8 
every day you work. 
’ . Easy to take orders on account 
of low prices. Biggest proposition ever offered to our Special 
Representatives. Write for demonstrating sample. 


THOMAS MFG. CO., Chest §47, Dayton, Ohio, 


START IN BUSINESS 


Make Real Money 
on Small Capital 


All over the U. S. and 

anada we are establish- 
ing Vulcanizing Service 
Stations. Start one in 
yourtown. Make $10 to 

0 per day_on a $350 
investment. We instruct 
you and furnish the 
Most Modern: Methods 
and Equipment— 


THE ANDERSON 
Known the World Over 


We have 34 Schools in 
U.S. and 4 in Canada. 
One is near you, ool pays 
‘ou $5 pe ey wie Sones 
for fall particulars TODAY. 


THE ANDERSON STEAM VULCANIZER CO. 
Manufacturers of Modern Tire Repair Equipment, 



























101 Williams Bidg., Indianapolis, U. S. A. 
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Perry Makes Radio Clear 


(Concluded from page 108) 





have the same length of wire, or its equiva- 
lent, as the antenna circuit that sent out the 
waves. In practice, ‘‘inductances,” ‘‘con- 
densers,’’ and other devices are used to pro- 
duce effects similar to adding wire to the 
circuit or taking wire out of it, for it is 
easier to turn knobs than it is to cut and 
splice wires. 

Musically minded persons sometimes 
think of the turning of the receiver knobs 
as they do the turning of the pegs of the 
violin to tune the strings to the pitch of the 
piano. This impression is strengthened 
when the turning of the knobs brings in 
station after station sending out music, 
just as running the finger down the violin 
string vibrated by a bow brings out one 
note after another. 

The mineral detector type of radio re- 
ceiver produces sound without the aid of 
any electric current except what it receives 
from the transmitter. That is even more 
wonderful from one point of view than what 
happens in the vacuum tube. The tube, 
with a storage battery furnishing electricity 
to light its filament, and a dry battery 
supplying current to its plate, ought to de- 
liver results, and it does. Just how efficient 
it is was demonstrated when American 
amateurs, using about as much power as is 
required to light the lamp by which you 
read this article, were heard by operators 
in far-off Scotland, who picked up infinites- 
imally small amounts of energy from the 
transmitting stations, amplified them and 
produced sounds that could be heard and 
interpreted in spite of the rain and the gales 
of wind that whistled around their tent. 

But the mineral detector type of receiver 
which makes a much shallower nick in our 
bankrolls, is not to be despised. Within 
five or 10 miles of a good radiotelephone 
transmitter, and often at greater distances, 
it will deliver a concert, lecture, or sermon 
to several listeners very satisfactorily and it 
requires little or no expense for upkeep. 





Auto Seat Cushion Mounted on 
Casters Is Comfortable ‘‘Creeper’’ 


HE wooden slat ‘creeper’? commonly 
found in garages is not the most com- 
fortable device for the repairman who is 
working under a car. A better creeper can 

















ae & 
METHOD OF SECURING 
EACH OF THE CASTERS 


TWO SHEET METAL RESTS 
SUPPORT THE CUSHION 


The garage man will find this an improve- 
ment over the usual creeper 


be made by mounting a seat cushion on two 
supports that rest on casters. 

The cushion, which can be an old and 
discarded one, not only makes a comfort- 
able and convenient rest, but by its thick- 
hess it protects the workman from the cold 
and dampness of the cement floor.—L .A. 

















The superiority of Brown & Sharpe Tools 
is firmly established in the mind of every me- 
chanic, foreman, and manufacturer—your boss 
knows the difference. He knows they mean 
better results. 








Your Foreman Knows— 


When Your Foreman Sees You Using 
Brown & Sharpe Tools, He Appreciates 
Your Choice of the Tools of Master 
Craftsmen. 





Let these good tools help you. 


Brown & Sharpe Mfg. Co., Providence, R. I., U.S. A. 


THE FIRST PRECISION TOOLS IN AMERICA WERE BROWN & SHARPE TOOLS 
THEY ARE THE BEST TOOLS TODAY 


Its natural that he should feel that a man 
who uses good tools thinks more of himself and 
his work. Send for Catalog No. 28 showing 
over 2000 of these superior tools and select 
your new tools from it. 


Write today. 

















10c CHARGES Storage Battery 
> At Home With an F-F BATTERY BOOSTER, which is a Full 


Wave Magnetic Rectifier with Ammeter for 105-125 
Volt 60 Cycle, A oc. No Skill or Guess Work required. 
c—amSnap Clips arger on , patton: terminals. Turn 
Switch & Battery w Ibe C ‘ed in the morn A 
ms Compact Portable ae 2 veal Unit. > not 
think your Battery is dead and worn out simp): 
cause it will not start your car. Buy a Booster Pail 
t it with Life. A Booster Saves You Money & Lasts a 
; Life Time. PRE-W 
~ Bantam Type 6 charges 6volt Battery at 6 amps $15 
pontamt ype 12 charges 12volt Battery 5 amps $15 
Type 166 charges 6 volt Battery at 12 amperes $24 
Type 1612,charvzes 12volt pattery at 7 amperes $24 
Type 1626 Combination argee 
& 12 Volt Batteries at 12 &7 amperes $36 
are for heav: 
ts Complete wi 



















jatteries, or bee — is tenited. 


O., CLEVELAND, OHIO, U. 
Canadian Rep: Battery Service & Sales Co., Hamil ton, Ontario, Canada. 








By buying direct from us ql save from 
25% to 40% on new Columbia motors, and as 
high as 50% on Fuerst-Friedman rebuilt 
motors. You save retailer’s profit—you 
save retailer’s high sales cost—and you get 
motors fully guaranteed for one year. 

No matter what -your motor requirements 
are, from tiny buffing motors to heavy-duty 
factory motors, we have a new or rebuilt 
motor to suit your exact needs. And the 
costis from 25% to 50% less than you would 
pay elsewhere. Send for our big free motor 
book—see for yourself the savings you get by 
buying from us. It tells all about our twenty 
years of successful motor service—all about 
many vast engineering projects we have 
handled. Ask for Book No. 90—the price 
regulator on new and rebuilt motors. 


Electrical Machinery of all kinds promptly 
repaired or taken in exchange. 


THE FUERST-FRIEDMAN CO., 
CLEVELAND, OHIO 


** Reliability Built In’’ 


COLUMBIA MOTORS 





THE NEW METAL WORKERS PATTERN BOOK 
By G. W. KITTREDGE AND ASSOCIATES. 
The most complete book on metal pattern work pub- 
lished. It contains a a sm including 65 on 
triangulation. S44 4 pp... 9 0 figs on $6.00. 
MOD USLISTENG C 


225 West 39th sms _ * York City 


It Will Pay You to Own 
A MONARCH JUNIOR Lathe 


“The Biggest Little Lathe Built’’ 








There are hundreds of things made of 
metal or wood, for the shop, automobile 
and home, that you can make with a 
MONARCH JUNIOR lathe. 


This sturdy dependable small engine 
lathe, guaranteed to do work with 1/1000 
of an inch accuracy, was especially de- 
signed for inventors, experimenters and 
small shop owners who need a lathe of 
their own. 

The Greatest Achievement in Lathe Building 


MONARCH JUNIOR With Bench 
9 in. Engine Lathe $225 Legs 


as 


oS 





It is easy to learn to operate the MONARCH 
UNIOR and even beginners can ’t jam it. 
t is equipped in every detail same as the 

big MONARCH and is guaranteed to do all 

small work that any other lathe will do. 

You can find room for a MONARCH 

JUNIOR practically anywhere in a small 

shop or work-room in your home. Write to- 

day for catalog and full information about 
this remarkable—low priced engine lathe. 


THE MONARCH MACHINE TOOL CO. 
201 Oak Street ~- - = Sidney, O. 
































































































**Red Devil’’ Pliers made in 100 styles —one 
for every need. Known and used the worid over. 
Style No. 1024—6 1% inch heicichoomesias here, $1.10. 


Red Devil 


Reg. U. S. Pat. Off. 


Slip Joint Plier 


The tool you need 
in the home 


HERE are so many prac- 

tical uses you can put 
it to that you’ll use it for 
everything. You will find a 
pair absolutely 
indispensable 
in the house- 
hold, the 
office, the 
workshop 
or around 
the car. 











Slip Joint 
Plier No.1225 


“Red Devil” Pliers are made as 
well as the best materials and expert 
mechanics can make them. Handles 
have powerful leverage — fit the 
hand like a glove — grip as your 
fingers cannot possibly grip — no 
slipping, no bruised knuckles. Slip 
joint widens the radius of the jaw 
action and increases their usefulness. 


“Red Devil” Slip Joint Plier No. 
1225 — just one of the hundred 
styles for all around handiness. A 
husky tool with a wire cutter and 
screw driver. A signed and sealed 
bond packed with each tool, guar- 
anteeing two years’ hard service. 
Made in 7 inch size—beautifully 
nickel plated. 

Al good hardware dealers everywhere or from us $1.30 
Mechanic's tool booklet free 


SMITH & HEMENWAY C0., Inc. 
264 Broadway New York, N.Y. 


standard a of the world. “‘It’s all in a 
wheel.” Made in 40 styles. No. 024 shown below, 20c 

















spate es 



















ile SS aanteetaieale ncn. ptogia 
aplcrmtenctees 









2S a anceps 





| to make them for myself. 
| pieces of brass 3/16 by 1 in. and 12 in. long, 
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Accurate Proportional Dividers 
Made from Strips of Brass 


PP AVENG frequent need for a pair of 


proportional dividers, I decided to try 
I obtained two 


although I later discovered that ¥ in. by 
34 in. would have 
been better, as my 
dividers are really 
heavier than nec- 
essary. I clamped 
the two pieces to- 
gether and drilled 
a series of 3/16-in. 
holes for the bolt. 
The spacing for the 
holes was as fol- 
lows, measuring 
from the enlarging 
end of the divid- 
ers: For the pro- 
portion of 1to1 4, 
6.666 in.; for 1 to 
14, 7.2 in.; for 1 
to 1%, 7.64in.; for 1 to 2,8 in.; for 1 to 
2% %, 8.572 in.; for 1 to3,9in.; for 1 to 4, 
9.6in.; for 1 to 5,10in.; for 1 to 6, 10.287 
in.; for 1 to 7, 10.5 in. 

After drilling the holes, I cut away part 
of the brass with a hacksaw and smoothed 
the points to the shape shown in the illus- 








The dividers complete 


: 4 in | 
Il 


This joint holds the leg; rare in place 





tration. A piece of phonograph spring was 


} used in connection with the joint, as 


shown. To make the hole through it, I laid 
it on a piece of iron and made a dent in it 
with a center punch, and then filed off the 
conically raised portion. I repeated this 


several times until the hole was large 


enough to enable me to put the end of a 
small rattail file in it and file it to the proper 
size. 

The bolt, locknut, and thumbscrew were 
taken from an old spark coil. Washers 
were placed between the legs and also under 
the locknut.—FRANCIS H. VAN HISE. 





Improvised Pipe Wrench 


CCASIONALLY a pipe wrench is 
needed badly on a repair job and none 
is available. If an ordinary monkey wrench 
of suitable size and a coarse file ‘are at hand, 
a substitute may be made by placing the 
file against one of the jaws of the wrench. 
Put the wrench and file on the work and 
tighten the jaws by hand as much as pos- 
sible. 

An old wrench, the jaws of which are not 
quite parallel, will serve better than a good 
wrench. It is surprising how well this 
makeshift pipe wrench wil] work.—F. L. S. 





enabling you to do a wider range of work, 





a 





Popular Science Monthly 
TORIT ACETYLENE TORCH No. 13 


For radiator repairing, general soldering, light 
brazing, heating, battery repairing, etc. Pro- 
duces instant hot flame, works rapidly. Fur. 
nished with 4 different tips and soldering copper, 











USES ACETYLENE ONLY 


A splendid use for discarded auto acetylene tanks. Many 
owners make the Torit No. 13 pay for itself in a single day. 
Torch with 4 different tips, soldering oP ee 5 ft. tubing 


and connection for auto acetylene tank $7.5 
Order today from your jobber, or 


St. Paul Welding & Mfg., Co. 164 W. 3rd St., St. Paul, Minn, 








COLD PIPE BENDERS 


Standard of the World 


HAND and 
MOTOR 
OPERATED 


14 sizes of 
machines 


What it 
costs to 
bend pipe 
our way, 
per bend 







Models E & F 
1-in. Pipe, 5 cents 4-in, Pipe, 26 conte 


Pipe,10 cents 6-in. oo cents 
— rer gin Pipe, $1. 


American Pipe Bending Machine Co. 


Send for catalogue 51 Pearl St. Boston, Mass. 


























“ —bench grinder, po 


and’ soft 

Handles 4’ vand 5”’ grindin wheels; 
6’’ saws; 6°’ and 8’’ sand discs, an 
3.8’’ chuek. Top easily removed 
Mountable on separate base a 
motor. Extremely compact; high 
NLY apy oe Geckedy practical 


Six Machines in One 


lishe 
er, buffer, sander, drill and 
saw, for ane sg in wood 


PESESZ8 








motor. Suited for Printers, Ca 


Shi 
Schools, Laboratories, Private Shops, etc, Machine fully guarante: 


W. & J. BOICE, 112 23d St., Toledo, Ohio 


Not a to: ht, 10"’. Weigh 
g78 libs. Kaaty ‘iven with 1-4 4 
nae and Pattern Makers, Musical 


Inst.Mfrs., Furniture Repairmen, 
ippin: Depts. i ons 








HIGH GRADE 


WIRELESS 


Head Receivers, Microphones, Keys, Jacks, Etc. 


J; € 6. , 7 e 
COMPANY 
STATE AND 64TH STS., CHICAGO, U. S, A. 














NEW MOTORS : FOR ALL PURPOSES 
STANDARD MANUFACTURERS 
PROMPT DELIVERY 

ALL SIZES UP TO SH.P. 

We Specialize In Small Motors € Generators 

ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 

Largest exclusive Mail Order Small Motordealers in the world 

CHAS. H. JOHNSTON, Box{§QZ), West End, Pittsburgh,Pa. 


WIRELESS, TELEPHONE GENERATORS 
$00 VOLT- 100 WATT - 3400 R.P.M. 
OUNTING MOTOR GENERATOR SETS. 
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Lighting Fixtures 
Ready to hang. 
Direct from man- 
ufacturers. 

Completely wired 
including glass- 
ware. 


Send for Catalogue No. 24 
and Dealers’ proposition 


ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa.” 
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Tap and Drill-Hole Gage Made 
from Discarded Nailset 








Another New 
Starrett 
Tool 


HIS little gage can be made from a nail- 
set that has been discarded because of a 
worn point, although it is valuable enough 
to sacrifice a new nailset in order to make it. 
Every mechanic is well acquainted with 
the difficulty of ascertaining the drill size 






























































of an existing plain or tapped hole, par- 

—s ticularly if it is too small to be calipered. — T-Handle 
. In _— nr it is —— to 4 
gle day. several drills before its size is determined, ~ W 

7 and that often entails putting each drill Gres Tap rench 
1, Minn. through a gage to find out what size it is. 
ae This gage is instant, accurate, conve- No. 93 
R S et to one and cee se saree only : 

little time. It is made by grinding an 

lorld polishing a flat spot of even width along |’ An PR handy tool. Although especially de- 
pee: the tapered point and graduating it to cor- signed for holding taps to be turned by hand, it will 
TOR respond with the diameters represented at be found exceedingly convenient for holding drills, 
ATED — ayes a a are agua reamers and many other small tools. 
| y inserting the point into a drill gage an 
ES marking the depth near the flat spot with a Special clamping — insures _ holding of 
nes hard pencil. tool gripped. A centered body permits this wrench to 
oF When this has been done, the gage is be used on lathe centers or drilling machine to start 
way, ready to be etched. Heat beeswax until it the tap straight. Heat-treated jaws and clamping nuts 
_ becomes quite thin, and immerse the point guarantee durability. 

SO cents You'll find this new No. 93 T-Handle Tap Wrench—like all 
ne Co Starrett Tools—thoroughly practical, dependable and durable. 
Mass. = It’s a tool you will want to keep handy. 

. GROUND FLAT Ask your hardware man to show it to you, with other new Star» 
in One The figures are etched with acid rett Tools illustrated and described in our special Supplement 
‘gland to Starrett Catalog No. 22W. Write for a copy of this Supple- 

tic until it is warmed through. The gradua- ow if A 05 _—— C8 copy of the Starrett Catalog No. 
renee tions are scratched through the wax with a SEK SOE HSE COG. SOE AOE Oe SEGUE, 

“high scratch-awl and the size is marked near each 
Wel it, one. On the illustrated gage the numbers THE L. S. STARRETT Co. 
yak represent thirty-seconds. If the gage is ae eee 
fearing intended especially for a tap gage, it can 
"Ohic be marked to instantly show the size tap to 
use. For instance, a 144 by 20 United 
States standard tap requires a 13/64-in. 
hole; therefore mark the gage at the 
13/64-in. diameter and designate the mark 
Ete. by the number 8, this meaning 8/32 or 14 in. 
: In scratching the graduations and num- 
4 bers, do not strip the wax coating off other 
places. Scratching lightly will permit the 
etching fluid to do its work. This fluid is 








made of 1 part of nitric acid in 4 parts of 
water, only a few thimblefuls being re- 
quired. The point is moved about in the 
acid for a minute or two. 

As the graduations are below the general 
surface of the taper and never come in con- 
tact with metal, they do not wear and the 
gage therefore lasts a long time. y 

Intermediate sizes not shown can easily Vile 
be computed, although it is also possible to 
divide each space between graduations by 
shorter marks.—HENRY SIMON. 

























eee re ne RET Pe ee See See ee 
ply Rineranben— tg nde 1 Si Ca 9 wes -— - 
Siveangatoenane * ee a " - ~~ - 








SB he 

iS 
me 
A K 
ws 


Improving the Pencil-Sharpener SIP ne Sos Tm, 


= a “4 Free 
XCELLENT pencil-sharpeners for AGENTS © Samples GOLD SIGN LETTERS 


i for store fronts and office 
draftsmen or other pencil users may windows. Anyone can put FREE OW REQUEST 
quickly be made them on No experience necessary. Big demand. 


yd es 
iin semaian LIBERAL OFFER TO GENERAL AGENTS. LAMPLOUGH BEAUMONT COMPANY 
oa der oe ‘a ‘a METALLIC LETTER CO., 433A N.CLARK ST.,CHICAGO| $aTIsFACTION — 99. So. Portland Ave. Brooklyn, N. Y. 


used for buffing. 
Prepare a block 
of convenient 
shape, either tri- Glue an aleennines are 
red angular or rec- 

" tangular, coat the surfaces with hot glue, 
iSS 
and apply the abrasive. 

Two or three different grades of the 
abrasive may be applied to the different 
surfaces, each marked with an identifying 








=z PLUMBING, HEATING and 
WATER SUPPLY SYSTEMS 


Cut your cost in half 


Complete information in our Illustrated 
Catalogue ‘‘A”’ 





or int 6 Detain PRE 
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HANGING 








REDUCED PRICES 


Back to Normalcy—20% Further Reduction 
SOUTH BEND LATHES—EST. 1906 


ane Gear aa - chanec Gear chatedt Gear 
__9”x3’Lathe $176.00 $216.00] 16’x 8’ Lathe $452.00 $512.00 
11’ x4’ Lathe 228.00 273.00 | 18’x10’ Lathe 656.00 721.00 








How to 
Run a Lathe 





- vege book 
or 10c, Postpaid, 
Coin or Stamps. * 
































>O figure. The rough side can be used for 1s’x6'Lathe 376.00 43100 | 247s 14’ Lathe 1140.00 1230.00 

oe athe % A "x 14’ e 5 : 
rapidly shaping blunt pencil leads and the ’ "vee Catalog No. 67 ‘ 

wnitiill id sides for finishing the points.—H. L. SOUTH BEND ee . wiadison St., SOUTH BEND, IND. 
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Weaving the giant rolls 
of strong, flexible fabric 
which plays so important 
@ part in the high aay 
of your Vitalic 

Tires. 


° And learn all about 
Tougher than . ape tg 
elephant hide uecd in your sturdy 


On 





icycle 





a“ 








Popular Science Monthly x 














Tougher than 


~ Elephant hide” 


~ because special 
14” ounce fabric 


ID you ever see a kite string break? It 
was caused by too great a strain on a 
weak spot. 


When you spin along on your Vitalic Bicycle 
Tires, each thread in the strong fabric beneath 
the sturdy tread gets many times the abuse 
a kite string receives. Yet Vitalic fabric must 
not break. 


Only the very best—the most carefully woven 
fabric—can stand such treatment without 
being injured. And Vitalics are not only 
built to withstand the shock, but to absorb 
it, so it does not reach the rider. 


There are good sound reasons why the makers 
of such good bicycles as Black Beauty, Colum- 
bia, Dayton, Emblem, Excelsior, Indian, Iver- 
Johnson, Pierce and Yale use Vitalics on their 
better grade wheels, 


CONTINENTAL RUBBER WORKS 
1912 LIBERTY ST. ERIE, PA. 


i 






TRADE MARK 


LPI DPD DDO DOO sDGODoO Qos aaa Ga DOas 


VITALIC 


TRADE MARK REGISTERED 

























Send for this free 
booklet today— 





Bicycle Tires 





and 4 in. wide. 
With the aid of 
flat- nosed pliers 
the most pleasing 
designs can easily 
be turned out. 
Draw the de- 
sired design on 
paper. Take a 
strip of the metal 
and, beginning at 
one end, bend it to 
conform to _ the 
drawing. 

When three legs 
have been turned 
out exactly alike, 
tworings are made. 
They should be 
about 14 in. larger 
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Developer Tubes Make Artistic 
and Decorative Flower Holders 


By Ernest Bade 


RNAMENTAL flower holders for table 
decorations can be made from de- 
veloper tubes. All that is required are 
strips of iron or brass about 1/32 in. thick 

















Single-tube holder 


in diameter than the glass tube. The rings 
are fastened together by means of U-shaped 
clips, which are firmly 
Three horizontal pieces as long as the tube 








_ piece being bent 











A twin-tube design 


has its own characteristic shape. A single 
tube is just as effective as two or three 
grouped in clusters, but variety increases 
the decorative effect. 


clinched in place. 


are then made, 
the ends of each 


backward and 
clinched to the 
rings. This will 
make the holder 
about 4 in. short- 
er than the tube. 
When this has 
been done, the legs 
are attached to the 
uprights and the 
holder is finished. 

The same design 
need not be made 
twice. The appear- 
ance of the table 
is, indeed, im- 
proved if each tube 





broken front axle. 
Drill two holes so 
that the part can 


right position on 
one of the bench 
legs. Tap one of 
the yoke ends for 
a clamp screw if 
the yoke is not al- 
ready tapped, as is 
the case in some 
axles. A length of 
steel rod is thread- 
ed to suit the yoke 


to form a handle. 








ART COLOR PRINTING CO., NEW YORK 


Broken Front Axle of Automobile 
Forms Strong Vise 
SERVICEABLE vise for holding parts 


while doing repair work in the gar- 
age can be made from the end of an old 


THREADED BROKEN 
ROD AXLE, m 
STEEL = in 


be bolted in an up- | 


DRILLED AND 
SECURED WITH 
LAG BOLTS 


and oneendisbent A cheap bench fixture 


Wide parts that could not be placed in a 
small vise can be clamped in this one for 
drilling, filing, and the like.—A. G. 














